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HOW TO USE THE SOIL SURVEY REPORT 


HIS SOIL SURVEY of the Tillamook Area will 
serve several groups of readers. 

Tt will help farmers in planning the kind of manage- 
ment that will protect their soils and provide good 

ields; assist engineers in selecting sites for roads, 
Paildinge ponds, and other structures; aid foresters 
in managing woodlands, and add to our knowledge about 
soils, 

Soil scientists studied and described the soils, and 
made a map that shows the kind of soil everywhere in 
the Tillamook survey area. The base for the soil map is 
a set of photographs taken from an airplane. Fields, 
woods, roads, and many other landmarks can be seen 
on the photographs. 


Locating Soils 


Use the index to map sheets to locate areas on the 
large map. The index is a small map of the survey area, 
on which numbered rectangles have been drawn to show 
where each sheet of the large map is located. When the 
correct, sheet of the large map is found, it will be seen 
that boundaries of the soils are outlined and that there is 
a symbol for each kind of soil, wherever it appears on 
the map. Suppose, for example, an area located on the 
map has the symbol WeC. e legend for the detailed 
map shows that this symbol identifies Winema silt loam, 
3 to 12 percent slopes. This soil and all others mapped 
in the survey area are described in the section “Descrip- 
tions of the Soils.” 


Finding Information 


The report has special sections for different groups of 
readers. All users will find information about the soils 
and their management in various parts of the report, 
depending on their particular interest. 

The first section describes how soils are mapped and 
classified, Those interested in general soil areas will 
want to read the section “General Soil Map.” This 
section tells briefly about the principal patterns of soils, 
where they are located, and how they differ from each 
other. 

Farmers and those who work with farmers can learn 
about the soils in the section “Descriptions of the Soils,” 


Cover picture: 


and then go to the section “Use and Management of the 
Soils.” In this way they first identify the soils on their 
farms and then learn how these soils can be managed 
and what response can be expected. The soils are 
grouped by capability units; that is, groups of soils that 
need similar management and papoad in about the same 
way. For example, Hebo silty clay loam, 0 to 8 percent 
slopes, is shown to be in capability unit [Vw-2. The 
management needed for this soil will be found under 
the heading “Capability Unit IVw-2,” in the section 
“Use and Management of the Soils.” A list just ahead 
of the map sheets gives the name of each soil mapping 
unit, the symbol of the capability unit in which it has Bean 
placed, the symbol] of the woodland suitability group, 
and a column for each showing the page where these 
interpretations are described. 

Soi scientists and others interested in the nature of 
soils will find information about how the soils were 
formed and how they are classified in the section “Gene- 
sis, Classification, and Morphology of the Soils.” 

Engineers and builders will find information that will 
aie a in the section “Engineering Properties of the 

oils. 

People who are interested in growing trees will find 
woodland suitability groups of soils described in the sec- 
tion “Uses of Soils for Woodland.” 

People not familiar with the survey area will find use- 
ful information in the section “General Nature of the 
County,” which discusses early history, climate, water 
supply, and other subjects. 


* * * * * 


This soil survey was made as a part of the technical 
assistance furnished by the Soil Conservation Service to 
the North Tillamook and the South Tillamook Soil 
Conservation Districts. Help in farm planning can be 
obtained from the staff of the Soil Conservation Service 
assisting these districts. Unless otherwise indicated, 
all statements in the report refer to conditions in the 
survey area at the time the fieldwork was in progress. 
Fieldwork for the survey was completed in 1956, 

This publication is a cooperative contribution from the 
Soil Conservation Service and Oregon Agricultural Ex- 
periment Station. 


Terraces and uplands in the 


southern part of the Tillamook survey area. The 
dominant, nearly level Hebo and Chitwood soils in 
foreground are used mainly for hay and pasture. 


The Meda soils are at the lower ends of upland 
drainageways. Astoria soils are dominant on slopes 
in background, which have a cover of Douglas-fir, 
alder, and bigleaf maple. 
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YPICAL COASTAL TERRAIN makes up the Til- 

Jamook survey area. Along the coast is a narrow belt 
of Jevel to rolling land. The shore in some places is 
cliffs of igneous rock and in other places it 1s sandy 
beaches and inlets. Immediately east of the coast are 
high, sharp ridges dissected by the valleys of narrow 
streams. Klevations range from sea level to about 8,500 
feet on the high parts of the Oregon Coast Range. The 
Tillamook, Nehalem, Salmonberry, Miami, Kilchis, Wil- 
son, Trask, and the Nestucca Rivers drain the survey area 
and flow into the Pacific Ocean. 

The Tillamook Area covered by this report consists of 
141,920 acres situated along the Pacific coast and in river 
valleys in the western part of Tillamook County, Oreg. 
Ti covers about one-fifth of the county land area and 
lies mostly west of the foresis that burned in the fires 
of 1933, 1939, and 1945. 

This soil survey report is mainly about the soils in the 
Tillamook Area, commonly also referred to as the ‘Tila- 
mook survey avea. The soils in this area were surveyed 
in detail; those in other parts of the county referred to 
in this report, including some along the coast, were 
surveyed by reconnaissance methods. The report de- 
scribes in detail the soils in the Area, their uses and 
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Figure 1.—Location of Tillamook survey area (shown in black) in 
Oregon. 


management, and their origin, constitution, and classi- 
fication. 

The section “General Soil Map” applies to the whole 
county and is based partly on the detailed soil survey 
and partly on spot reconnaissance surveys in the remain- 
ing four-fifths of the county. The section “General 
Nature of the County” provides statistics and informa- 
tion about the whole county. 

Figure 1 shows the location of the Tillamook survey 
area in Oregon. 


How Soils Are Mapped and Classified 


Soil scientists made this survey to learn what kinds of 
soils are in the Tillamook survey area, where they are 
located, and how they ean be used. 

They went into the survey area knowing they likely 
would find many soils they had already seen, and perhaps 
some they had not. As they traveled over the survey 
area, they observed steepness, length, and shape of 
slopes; size and speed of streams; kinds of native plants 
ov crops; kinds of rock; and many facts about the soils. 
They dug many holes to expose soil profiles. A profile 
is the sequence of natural Jnyers, or horizons, in a soil; 
it extends from the surface down into the parent: ma- 
terial that has not been changed much by leaching or by 
roots of plants. 

The soil scientists made comparisons among the pro- 
files they studied, and they compared these profiles with 
those in counties nearby and in places more distant. 
They classified and named the soils according to nation- 
wide, uniform proceduves. To use this report efficiently, 
it is necessury to know the kinds of groupings most used 
in a local soil classification, 

Soils that have profiles almost alike make up a soil 
series. Except for different texture in the surface layer, 
all the soils of one series have major horizons that are 
similar in thickness, arrangement, and other important 
characteristics. Fach soil series is named for a town. or 
other geographic feature near the place where a soil of 
that series was first. observed and mapped. The Gardi- 
ner and Knappa soils, for example, are the names of two 
soil series. All the soils im the United States having the 
same series name are essentially alike in those charac- 
teristics that go with their behavior in the natural, un- 
touched landscape. Soils of one series can differ some- 
what in texture of the surface soil and in slope, stoniness, 


1 


2 SOIL SURVEY SERIES 1957, NO. 18 


or some other characteristic that affects use of the soils 
by man. ; ; 

Many soil series contain soils that differ in texture of 
their surface layer. According to such differences in 
texture, separations called soil types are made. Within 
a series, all the soils having a surface layer of the same 
texture belong to one soil type. Gardiner fine sandy 
loam and Knappa silt loam are examples of soil types. 

Some soil types vary so much in slope, degree of 
erosion, number and size of stones, or some other feature 
affecting their use, that practical suggestions about 
their management could not be made if they were shown 
on the soil map as one unit. Such soil types are divided 
into phases. ‘The name of u soil phase indicates a feature 
that affects management. For example, Knappa. silt 
loam, 0 to 7 percent slopes, is one of several phases of 
Knappa silt, loam, a soil type that ranges from nearly 
level to gently rolling. ; : 

After a guide for classifying and naming the soils had 
been worked out, the soi] scientists drew the boundaries 
of the individual soils on aerial photographs. These 
photographs show woodlands, buildings, field borders, 
trees, and other details that greatly help in drawing 
boundaries accurately. The soil map in the back of this 
report was prepared from the nevial photographs. ; 

The areas shown on a soil map are called mapping 
units. On most, maps detailed enough to be useful. in 
planning management of farms and fields, a mapping 
unit is nearly equivalent to a soil type or a phase of a 
soil type. It is not exactly equivalent, because it is not 
practical to show on such a map all the small, scattered 
bits of soil of some other kind that have been seen within 
an area that is dominantly of a recognized soil type or 
soil phase. et deus 

In preparing some detailed maps, the soil scientists 
have a problem of delineating areas in which different, 
kinds of soils are so intricately associated that it is not 
practical to show them separately on the map. There- 
fore, they show this mixture of soils as one mapping unit 
and call it a soil complex or an undifferentiated unit. 
Ordinarily, these mapping units are named for the major 
soil series in them. Also, on most soil maps, areas are 
shown that are so rocky, so shallow, or so frequently 
worked by wind and water that they scarcely can be 
called soils. These areas are shown on a soil map like 
other mapping units, but they are given descriptive 
names, such as Rock Jand, Tidal flats, or Riverwash, 
and are called land types rather than soils. 

While a soil survey is in progress, samples of soils are 
tuken, as needed, for laboratory measurements and for 
engineering tests. Laboratory data from the same kinds 
of soils in other places are assembled. Data on yields 
of crops under defined practices are assembled from farm 
records and from field or plot experiments on the same 
kinds of soils. Yields under definecl management are 
estimated for all the soils. 

But only part of a soil survey is done when the soils 
have been named, described, and delineated on the map, 
and the laboratory data and yield data have been assem- 
bled. The mass of detailed information then needs to 
be organized in a way that it is readily useful to dif- 
ferent groups of readers, among them farmers, ranchers, 
managets of woodland, engineers, and homeowners. 
Grouping soils that are similar in suitability for each 


specified use is the method of organization commonly 
used in the soil survey reports. Based on the yield and 
practice tables and other data, the soil scientists set up 
trial groups and test them by further study and by con- 
sultation with farmers, agronomists, engineers, and 
others. Then, the scientists adjust the groups according 
to the results of their studies and consultation. Thus, 
the groups that are finally evolved reflect’ up-to-date 
knowledge of the soils and their behavior under present 
methods of use and management. 


General Soil Map 


During the detailed mapping of soils in the Tillamook 
survey area, a more generalized map was prepared for 
32,640 acres of a representative part of the “Tillamook 
Burn,” outside of the survey area. In addition, spot 
reconnaissance soil surveys were made in various parts 
in the rest. of Tillamook County. These surveys, as well 
as the detailed soil survey, ave the basis for the colored 
general soil map in the back of this report. 

General soil areas are also called soil associations. 
Each kind of general soil area, or association, as a rule 
contains a few major soils and several minor soils, in a 
pattern that is characteristic although not strictly uniform, 

The soils within any one association are likely to differ 
greatly among themselves in some properties; for exam- 
ple, slope, depth, or natural drainage. Thus the general 
map does not show the kind of soil at any particular 
place, but a pattern that has in it several kinds of 
different soils. 

The general soil areas, or soil associations, are named 
for the major soil series in them, but as already noted, 
soils of other series may also be present. The major 
soil series m one general soi] area may also be present 
in. other areas, but in a pattern ditterent enough to 
require a boundary. 

The general soil map is useful to people who want a 
general idea of the soils, who want to compare different 
parts of a county, or who want to know the possible lo- 
cation of good-sized areas suitable for a certain kind of 
farming or other land use. Descriptions of the seven 
general soil areas, or soil associations, in Tillamook County 
follow. 


1. Nehalem-Brenner-Coquille Association 


Dominantly nearly level soils, chiefly on broad stream 
bottoms 


This general soil avea consists mainly of the Nehalem, 
Brenner, and Coquille soils, but the Nestucca and 
Gardiner soils also occur to a minor extent. These soils 
have formed in deep, nearly level to gently sloping 
sediment deposited by the main stveams and their tribu- 
taries. This sediment washed from basalt and sand- 
stone-shale bedrock in the interior uplands. These 
alluvial bottom lands formed by this sediment range in 
width from a few hundred feet to more than a mile 
and extend upstream for a distance of as much as 7 
miles along sharply incised stream channels. 

The soils in this association differ mainly in drainage, 
permeability, and position. Those highest above the 


TILLAMOOK AREA, OREGON 3 


channels are the well-drained, moderately permeable, 
silty Nehalem soils. Those less elevated than the 
Nehalem soils are the moderately well drained and 
moderately permeable, inextensive Nestucca soils. ‘Those 
nearest the streams are the imperfectly drained, moder- 
ately slowly permeable Brenner soils, which oceupy con- 
cave slopes that are normally flooded in the rainy season. 

The Coquille soils ave adjacent to stream channels on 
tidal flats. They are poorly drained and moderately 
permeable and are underlain by tidal mud. The 
Gardiner soils ave well drained and moderately rapidly 
permeable and are underlain by sandy alluvium. They 
are in positions similar to those occupied by the Nehalem 
soils. 

Approximately one-half the acreage of tillable soil in 
the survey area is in this soil association. The inherent, 
fertility of these soils is the highest of any in the Area, 
but many soils require drainage for maximum produc- 
tivity. Originally, these soils were almost, all forested. 
Now most of them have been cleared and are used 
mainly for hay and pasture. Most farmers irrigate 
their crops in the dry months. 


2. Netarts Association 


Sand halls 


This association consists of sand hills and tidal flats 
along the coastal plain. It is comprised mainly of the 
Netarts and Coquille soils. In addition, Active dune 
Jand and very small basins of the Brallier or Yaquina 
soils occur intermittently throughout. the association, 

The Netarts and Coquille soils differ mainly in texture, 
position, and drainage. The well-drained, sandy Netarts 
sous ave on sand hills. ‘They have narrow red and yellow 
bands, or lenses, of iron, aluminum, and organic matter 
in the subsoil below a depth of 12 inches. These red and 
yellow bands are often slightly cemented. The very 
poorly drained Coquille soils are on tidal flats and are 
underlain at a depth of more than 2 feet by blue tidal 
mud. 

When stabilized, Active dune land soon develops the 
profile characteristics of the Netarts soils, but it still 
has hummocky surface contour. The Brallier soils are 
very poorly drained and have a water table at or near 
the surface most of the time. The imperfectly drained 
Yaquina soils have a high water table that fluctuates 
between 1 and 5 feet from the surface. This allows the 
organic matter to decompose and the subsoil to develop 
mottles and red and yellow layers of iron, aluminum, and 
organic matter. 

Soils of this association have a limited agricultural 
value, but bogs on small areas of Bralher peat are highly 
valued for cranberries. The Netarts soils are moderately 
productive of timber, florist’s vegetation, and shore pine, 
which is valued for Christmas trees. The Coquille soils 
are moderately productive when diked, drained, and 
planted to suitable pasture grasses. The most valuable 
vegetation on areas of Active dune land is a good cover 
of European beachgrass, salal, huckleberry, and shore 
pine that stabilizes the dunes and keeps sand from cov- 
ering productive soils nearby (figs. 2 and 3). 
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Figure 2.—Stabilization of sand dunes in the Netarts association. 


The vegetation planted in rows is European beachgrass; that in 
dark patches on dunes is salal and Scotch-broom. The picket fence 
in foreground is a barrier that helps to stabilize the sand. 


3. Quillayute-Knappa-Hebo Association 


Dominantly level to gently sloping, mediwm- to fine- 
textured soils on old alluvial terraces 


This association consists mainly of the Quillayute, 
Knappa, and Hebo soils. Small areas of the Chitwood 
and Ginger soils also occur. Soils of this association 
occupy nearly level to gentle slopes on stringers of old 
alluvial terraces, and areas between the alluvial bot- 
toms and the forested or shrub- and grass-covered up- 
lands. Small, narrow areas of this association are moder- 
ately steep. 

The soils differ mainly in the amount of organic matter 
in the surface soil, in drainage, and in permeability. 
The well-drained, moderately permeable Quillayute soils 
occupy shrub- and grass-covered terraces. Their surface 
soil is black and high in organic matter. The Knappa 
soils also are well drained and moderately permeable, 
but they have a very dark brown surface layer and are 
medium in organic matter. The poorly drained, very 
slowly permeable Hebo soils are high in organic matter. 
The imperfectly drained, slowly permeable Ginger soils 
occupy the shrub- and grass-covered terraces. Their 
surface layer is high in organic matter. In develop- 
ment, the Ginger soils are between the Quillayute and 
Hebo soils. The imperfectly drained, slowly permeable 
Chitwood soils are like the Ginger soils but have a much 
browner surtace layer. 

This soil association has about 50 percent of the tillable 
soil in the Tillamook survey area. The inherent fertility 
of these soils, however, is much less than that of the soils 
on bottom lands. 
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Figure 3.—Vegetation on a completely stabilized sand dune. The 
trees are shore pine; the ground cover is European beachgrass, 
Scotch-broom, salal, and evergreen huckleberry. 


About two-thirds of this soil ussociation was originally 
forested. Douglas-fir, hemlock, Sitka spruce, and alder 
were the dominant trees. Many areas are still in forest, 
and the trees grow as fast as they do in other soil asso- 
clations of the Area. 

Hay and pasture are the major crops, but small grains 
are grown in a few places. Artificial drainage is neces- 
sary on many of the soils before they can reach maximum 
productivity. 


4, Winema-Neskowin Association 


Gently sloping to very steep grass- and shrub-covered 
soils of the wplands 


This soil association is in three small tracts. The 
Winema and Neskowin soils make up most of the asso- 
ciation, Minor areas of the Brenner soils occur on nar- 
row alluvial bottom Jands. The main soils oecupy low 
hills and foot slopes on which there is a gradual transi- 
tion to the forested uplands of the Astorin-Hembre asso- 
ciation. 

The soils of the Winema-Neskowin association differ 
from each other in parent material, depth, and slope. 
The silt loam Winema soils have formed in sedimentary 
residuum on. gentle to steep slopes. Most of the Winema 
soils are deep, but some of them on steep and moderately 
steep slopes are Jess than 36 inches deep over sandstone 
and shale. The silty clay loam Neskowin soils occur on 
moderately steep to very steep slopes and have formed in 
basalt vesiduum. Both the Winema and Neskowin soils 
have surface layers that are high in organic matter. 

Most of this soil association is too steep for cultivation 
and is used mainly for sheep range. Farming is done 
only in small areas of the deep, nearly level soils adjacent 
to old alluvial terraces. The soils in this association are 
moderately productive if planted to suitable pasture 
grasses. 


5. Astoria-Hembre Association 


Gently sloping to very steep soils of the forested uplands 


Most of this soi] association has steep to very steep 
slopes and is mountainous. Although slopes are smooth 
and ridgetops are rounded, steep mountainous relief 
dominates in the association. 

The soils in this avea differ in parent material, tex- 
ture, depth, slope, and position. The fine-textured 
Astoria soils have formed in the residuum of shale and 
some sandstone. They are on uplands; slopes range 
from gentle to very steep but ave dominantly steep. 
Most areas of these soils are deep, but moderately deep 
Astoria soils are on some of the very steep and the steep 
slopes. The medium-textured Hembre soils have formed 
in the residuum of basalt on uplands. They oceupy 
gentle to very steep slopes and mainly have very steep 
slopes. 

A small acreage in this association consists of the 
Meda and Gauldy soils. The medium-textured Gauldy 
soils occur on alluvial bottoms of narrow, deeply en- 
trenched valleys. Slopes ave gentle to nearly level. The 
Meda soils are moderately fine textured and occupy 
gravelly, alluvial fans consisting of material that washed 
from upland soils that had formed in the residuum of 
sedimentary rocks. Slopes of the Meda soils range from 
gentle to moderately steep. 

A few isolated, nearly level to gently sloping areas 
have been cleaved and are occasionally tilled to establish 
pastures of improved grasses. These cleared areas border 
soils on. old alluvial terraces or on alluvial bottom lands 
that are now in. cultivation. 
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6. Hembre-Astoria Association 


Gently sloping to very steep soils of the forested uplands 

Most of this soil association is very steep and moun- 
tainous and has sharp, angular, and broken terrain. 

The soils in the association differ in parent material, 
texture, depth, slope, and position. The moderately 
fine textured Hlembre soils have formed in the residuum 
of basalt on uplands. They occupy gentle to very steep 
slopes, but they are mainly on very steep slopes. Most 
of the Hlembre soils are deep, but areas of moderately 
deep Hembre soils occur on steep and very steep slopes. 
The fine-textured Astoria soils have formed in the resid- 
uum of shale and some sandstone on uplands. Slopes 
range from gentle to very steep. Most Astoria soils are 
deep, but areas of moderately deep Astoria soils are on 
some of the steep and very steep slopes. 

A. small part of this soil association consists of the 
Meda and Gauldy soils. ‘The Meda soils ave moderately 
fine textured and occur on gravelly alluvial fans. Slopes 
range from gentle to moderately steep. The material in 
which the Gauldy soils formed washed from upland soils 
that had formed in the residuum of sedimentary rock. 
The medium-textured Gauldy soils occur on alluvial bot- 
toms of narrow, deeply entrenched valleys. Their slopes 
are gentle to nearly level. Most areas of the Gauldy soils 
were mapped as a shallow phase. 

This soil association is in trees, which are used mainly 
for the production of lumber. 

A few isolated, nearly level to gently sloping areas have 
been cleaved and are tilled only to establish improved 
pasture grasses. The cleared areas border old stream 
terraces or flood plains that are now in cultivation. 


7. Hembre-Kilchis-Astoria-Trask Association * 


Strongly sloping to very steep soils of the forested 
uplands 


This soil association covers all of the mountainous up- 
lands in the eastern part of Tillamook County. Hembre 
soils are the most extensive, but large areas of Astoria 
soils ave also included. The Kilchis soils are in many 
small areas on ridgetops and among basaltic rock out- 
crops on precipitous slopes. Trask soils occur in narrow 
bands on the long interfluvial ridges. In addition, small 
areas of Gauldy soils are in narrow valley bottoms, and 
small areas of the imperfectly drained Chitwood soils are 
in upland slump basins among the Astoria soils. 

The Astoria and Trask soils have formed in the resid- 
uum of sedimentary bedrock. The Astoria soils are 
dark, deep, and fine textured. The Trask soils are the 
shallow, shaly counterpart of the Astoria soils. The 
Hembre and Kilchis soils have formed in the residuum 
of basic igneous rock. The Hembre is a moderately 
deep, moderately fine textured soil with moderate 
amounts of gravel distributed throughout the profile. The 


+The Kilchis and Trask soils were not mapped in the survey 
area and for this reason are not described in the section “Descrip- 
tions of the Soils.” 
“Descriptions of Soil Profiles.” 


They are, however, described in the section. 


Kilchis is a shallow, stony, and gravelly counterpart of 
the Hembre. 

Small areas of moderately deep Astoria soils occur in the 
uplands underlain by sedimentary rocks. In these areas, 
the windthrow in forests and the construction and drain- 
age of road grades ave very hazardous. 

All soils in this association are forested, and the trees 
are used for lumber. These soils have high natural pro- 
ductivity for the native vegetation—Douglas-fir, hemlock, 
cedar, and spruce. 


Use and Management of the Soils 


This section is in five parts. The first describes some 
of the practices used by farmers on soils of the surve 
area. The second explains how soils are grouped accord- 
ing to their capability and describes the capability units. 
The third gives estimates of yields that can be obtained 
from the soils under three levels of management. The 
fourth describes the use of soils for woodland, and the 
oo part discusses the engineering properties of the 
soils. 


Management for Hay and Pasture 


Grasses and legumes grown for pasture and forage are 
the main crops in the survey area. Small grams and 
vetch are grown only to occupy the land after permanent 
pastures ave plowed and veseeded to improved forage 
plants. Small grain is grown as a cleanup crop. 

Precipitation is about 100 inches a year and is enough to 
sustain lush pastures of grass and forests of fir, hemlock, 
and spruce. About half the Tillamook survey area is in 
forest. About 70,000 acres is tillable and is used mainly 
as pasture for dairy cattle, which supply milk for the pro- 
duction of cheese. 

Unless there is a drastic change in the economics of 
dairying or specialty crops, this type of farming will pre- 
vail over most of the survey area. Most farms have a few 
apple trees and produce a few cool-weather garden crops. 
Holly, cranberries, and blueberries are grown commer- 
cially on a few acres. 


Clearing land 


The difficulty and expense of clearing trees and stumps 
from bottom lands, benchlands, tidelands, and the bases 
of slopes have contributed much to the high price of 
cleared land in this survey area. Clearing used to be done 
through use of ax and saw, a team of horses, and dyna- 
mite. It was a slow operation, and it generally took one 
man nearly a lifetime to clear Jand enough to provide him 
a living. Large quantities of timber were burned in 
clearing land for farming. 

The modern way to clear land consists of felling the 
trees, yarding them into large piles, and then burning 
them. After the trees have been burned, the stumps are 
blasted out with dynamite, and tractors are used to clear 
away the debris. This method of clearing costs about 
$500 per acre. Costs depend on the size of the trees and 
stumps. 
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Many large trees have been covered by soil. in the clear- 
ing and leveling of land. Wherever found, these buried 
trees now cause much difficulty in digging drainage sys- 
tems and add substantially to the cost. and complications 
of such work. 

Cleared Jand is smoothed and then generally is seeded 
to a small grain or temporarily to grass. At harvesttime 
the land is again plowed to remove additional roots and 
to smooth out stump holes in which filled dirt has settled. 


Irrigation 


Supplemental irrigation during the dry summer months 
through use of sprinkler systems is an accepted practice 
in the Tillamook survey area. Well-drained soils, or 
those that have been adequately dvained artificially, 
respond well to sprinkler irrigation, and the application 
of water causes no special management problems. A. 
high percentage of the bottom-land soils is irrigated 
because water is available. Irrigation of the soils on 
terraces and on uplands is limited by lack of available 
water. Water for irrigation is obtained mainly from 
perennial streams, although a few irrigation wells have 
been drilled in tideland. 

According to the 1959 Census, 6,071 acres of pasture 
and hay in Tillamook County were irrigated by the 
sprinkler method. 


Drainage 


Because rainfall is heavy and many of the soils are in 
low positions and are slowly permeable, drainage is a 
major problem on most farms in the Tillamook survey 
area. Artificial drainage is necessary on the Brallier, 
Brenner, Coquille, Hebo, and Yaquina soils. It is helpful 
on the Chitwood, Ginger, and Nestucca soils. 

The surface of soils can generally be drained by level- 
ing ov by constructing shallow waterways that have a 
slight grade and that allow excess water to flow from 
the soil. The subsurface of soils can be drained by 
installing tile drains to lower the water table. 

Additional drainage information is provided in the sec- 
tion “Descriptions of the Capability Units.” 


Organic matter 


The soils of the Tillamook survey area are high in 
organic matter, a fact that partly accounts for their 
stable soil structure. Organic matter also promotes the 
favorable infiltration and permeability of these soils. 
Some forested soils in the Area contain as much as 13 
percent organic matter, and some soils that have 
formed under a cover of grasses and shrubs contain 
more than 20 percent. The organic matter is evidently 
very stable and does not decompose readily. It main- 
tains itself at a high level, even after the soils have been 
cultivated for a long time. The composition of the 
organic matter, the pH level of less than 5.5, the rainfall 
of more than 90 inches per year, and the cool tempera- 
tures throughout most of the year contribute to the 
characteristics of the organic complex. If farmers could 
control the mineralization of the organic complex, they 
would make an important contribution to the fertility of 
soils in the survey area. According to present knowledge, 
soil amendments and fertilizers should be applied to 
create a soil environment that promotes bacterial activ- 
ity. Plant residue should be applied only when it is 


fresh, so that it can be readily broken down. The use of 
all barnyard manure and the maintenance of vigorously 
growing legumes in legume-and-grass mixtures helps to 
activate the organic complex and contributes to soil 
productivity. 

Grasses have a large and finely fibrous root system 
that is well distributed through the upper part of the soil. 
Microfauna that decompose the highly carbonaceous 
grass roots secrete a substance that helps to improve soil 
structure, to bind the soil particles, and thus to control 
erosion. 

Legumes properly inoculated with nitrogen-fixing bac- 
teria add considerable nitrogen to the soil. When. plowed 
under, clover and other Jegumes may provide several 
hundred pounds of nitrogen per acre to the soil. 


Plant nutrients 


Plants need at least 16 chemical elements for growth. 


manganese appear to be adequate in soils of the survey 
area; those of boron and sulfur are possibly deficient. 
Molybdenum-induced copper deficiency in animals has 
been. recognized and is now under investigation. Calcium, 
nitrogen, phosphorus, and potassium are deficient in soils 
of the survey area, and the deficiency interferes with the 
growth of all cultivated crops not native in the Area, 

Soils of the survey area are acid, low in base satura- 
tion, and low in calcium. Lime should be applied before 
soils are fertilized. The proper and timely application 
of lime indirectly increases the availability of nitrogen, 
phosphorus, and other plant nutrients that healthy plants 
need. Lime also helps to provide a suitable environment 
for the activity of soil bacteria. 

Phosphorus is essential to normal plant growth and to 
the production of grain or fruit. Crops respond well to 
phosphate if they ave growing in soil containing enough 
lime. The phosphorous-supplying ability of soils of the 
Tillamook survey area is low. 

Soils in the Tillamook survey area are generally short 
of nitrogen. Plants need this element for growth and for 
the manufacture of proteins. When properly applied in 
needed amounts, nitrogen helps to balance the plant- 
nutrient supply. Solid and liquid barnyard manure 
benefit the soils, but manure does not supply enough 
nitrogen to allow plants to grow rapidly and to produce 
highest yields. 

Potassium is naturally deficient in many soils in the 
survey area, but enough of it can be supplied through the 
use of solid and liquid barnyard manure. 

Legume-and-grass mixtures grown for hay, silage, and 
pasture are the main crops in the Tillamook survey area. 
Soil amendments and fertilizers are important. for estab- 
lishing pastures of high-producing grasses and legumes 
and for maintaining a vigorous stand throughout the 
normal life of the plants. 

For new seedings, lime should be applied evenly and 
mixed thoroughly with the surface soil. It ought to be 
applied well in advance of seeding, as time is needed 
for it. to dissolve and be absorbed in the soil colloidal 
complex. 
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Legumes need phosphate fertilizers for maximum 
growth. Grass also responds to phosphate but will thrive 
on less than is required for legumes. Both legumes and 
grass can be given phosphate early in spring or late in 
fall. For new seedings, phosphate should be worked into 
the soil during the preparation of the seedbed, either in 
spring or in fall, in amounts indicated by soil tests. 

Nitrogen fertilizers accelerate the growth of grasses 
in a mixture with legumes and reduce competition by 
the legumes. Good management is needed to maintain 
the legumes in a mixed stand that has been fertilized 
heavily with nitrogen. 

Manure is beneficial to pastures. When decomposed, a 
ton of it furnishes about 10 pounds of nitrogen, 5 pounds 
of phosphorus, and 10 pounds of potash and improves 
the physical condition of the soil. Plant nutrients in 
manure are preserved through use of large quanti- 
ties of bedding material. Manure should be kept moist 
but not exposed to leaching, and it should be spread as 
early as possible in spring. To save labor, some farmers 
spread manure each day. Manure that accumulates 
should be stored under a roof to prevent leaching of 
plant nutrients and should be spread early in spring. 

On. most dairy farms in the survey area, liquid and 
solid barnyard manure ordinarily supply enough potash 
for maximum growth of legumes and grasses. “However, 
commercial potash is used to establish legumes and 
grasses on newly cleared soil or to obtain extremely 
high yields of these crops. 

The use of soil amendments and fertilizers on legumes 
and grasses provides the following benefits: 


1. Improves the yields of forage through better utili- 
zation of spring and fall soil moisture and extends 
the grazing season during these seasons. 

2. Helps to maintain a vigorous stand when applied 

in summer and accelerates the growth of grasses 

so they can compete with legumes. 

Improves the balance of growth in grasses and 

legumes, and reduces the hazard of bloat in graz- 

ing animals. 


Research is needed to enhance the benefits obtained 
from the use of commercial fertilizers and lime in the 
Tillamook survey area. At present, soil tests provided 
by the Oregon Agricultural Experiment Station are a 
reasonable guide for the application of lime, phosphate, 
and potash. 


oo 


Establishing and managing pasture 


The establishment of pasture is expensive; consequently, 
a good seedbed is of primary importance. Success in 
establishing a good stand of improved varieties of grasses 
and legumes depends mainly on careful and thorough 
preparation of the seedbed. Tillage of the soil for the 
seedbed should destroy existing vegetation and leave 
the soil friable enough for seeding. 

Eradication of weeds and weedy grasses from soil to 
be seeded is difficnlt; deep plowing and repeated disking 
and harrowing are necessary. In addition, the soil 
should be summer fallowed, or used for one or more 
cleanup crops, such as a grain, before seeding the peren- 
nial forage plants. 

Small-seeded Jegumes and perennial grasses are best 
established on a firm, weed-free, moist seedbed. Packing 
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the seedbed with an improved type of roller brings the 
soil particles into close contact with small seeds and 
holds soil moisture close to the surface. This practice in- 
sures good germination of seed and helps to establish 
the seeded plants quickly. 

Lime and fertilizer should be applied before seeding. 
In addition, if the legumes are to be productive and 
obtain nitrogen from the atmosphere, the legume seed 
must be inoculated with nitrogen-fixing bacteria. The 
culture of nitrogen-fixing bacteria suitable for the seeded 
plant should be used. 

Clean seed and a mechanical seeder should be used 
for seeding grasses and legumes. This insures an even 
distribution of seed and a uniform depth of seeding, 
both of which greatly increase the chances of establish- 
ing a full, even stand that is fairly free of weeds. The 
soul should be kept moist, by irrigation if necessary, 
after seeding and during the period of germination and 
early rooting of the new plants. 

New pastures should not be grazed during the year in 
which they ave established. They should be mowed peri- 
odically to reduce the competition of weeds. Companion 
crops are generally not necessary, but if one is grown, 
it should be harvested as green-chopped material or 
early as silage. 

Forage production on many pastures in the Tillamook 
survey area can be greatly increased if management is 
improved. The main practices that will increase produc- 
tion are rotating the grazing, applying enough fertilizer, 
controlling weeds, establishing improved varieties of 
forage plants, and preventing grazing when pastures are 
too wet. 

Rotating the grazing of pastures improves the utiliza- 
tion and production of forage and prolongs the life of 
the forage plants. With an adequate rotation system, 
several pastures can be grazed for not more than 5 days 
at a time and there are enough pastures to allow each 
one a 14- to 17-day recovery time between grazing. 

Continuous grazing lowers forage yields, weakens the 
vigor of grasses, and reduces their survival in the mix- 
ture. It also indirectly helps bentgrass, velvetgrass, 
and weeds to encroach and to become established in 
pastures. 

To have pastures of high quality, the operator should 
apply lime before seeding, phosphate each year, and 
potash twice a year or at more frequent intervals if good 
production is desired. 

The control of weeds and weedy grasses in established 
pastures is a constant problem. Bentgrass, velvetgrass, 
tussock (Juncus spp.), Canada thistle, dock, and tansy 
ragwort are the main problem weeds. Brackenfern and 
blackberry may also be troublesome. Mustard, butter- 
cup, skunkcabbage, plantain, bullthistle, and dandelion 
are the common but easily controlled weeds. 

Occasional clipping, the timely use of chemical weed 
killers, and periodic harrowing to scatter droppings and 
to level rodent mounds are good supplemental practices. 
These operations can result in improving the utilization 
of forage. 

All improved pastures eventually need to be reestab- 
lished. The productive length of life of improved forage 
plants depends upon the species in the mixture and the 
degree of pasture management that has been practiced. 


The soil on some farms requires drainage before pas- 
tures can be managed properly. Cattle trampling on 
wet soil causes compaction and damages the grass and 
legume plants. The resulting Joss in vigor of the grasses 
and legumes Gan encourage encroachment of weeds and 
weedy grasses. 


GRASSES AND LEGUMES GROWN IN SURVEY AREA 


Tall fescue (Mestuca elatior var. arundinacea) is a 
long-lived bunchgrass, well suited to the soil and climate 
of the area surveyed. It is high in forage production, 
has numerous deep roots that help the control of erosion, 
and, in older stands, forms a complete sod. ‘Tall fescue 
is Jow in palatability and is best when used as the only 
grass ina mixture with a legume. 

Orchardgrass (Dactylis glomerata) is well suited to 
the better drained soils in the surveyed area. It is a 
long-lived bunchgrass that is high in production of for- 
age. It is more palatable than tall fescue. It is used in 
simple mixtures with legumes for pasture, silage, and hay. 
Ti, responds to applications of lime. 

Meadow foxtail (Alopecurus pratensis) is tolerant of 
winter and early spring submergence and is, therefore, 
well suited to the poorly drained or winter-flooded soils 
of the Tillamook survey area. It is suited to strongly 
acid soils. Meadow foxtail is compatible with legumes, 
has good palatability, and produces forage throughout 
its growing season. It can be seeded with a drill by 
mixing the seed with cracked corn. 

Reed. canarygrass (Phalaris arundinacea) is a long- 
lived, sod-forming grass that is tolerant of prolonged 
submergence in cool weather. It is palatable in the early 
stages of growth and regrowth. It will not stand con- 
tinuous close grazing. 

Perenial ryegrass (Lolium perenne) is a fast-growing, 
short-lived perennial that is well suited to the soil and 
climate of the area surveyed. It is highly palatable but 
may be lower in production of forage than orchardgrass 
or tall fescue. Perennial ryegrass tends to be partially 
dormant in summer. 

Now Zealand white clover (7Z'rifoliwm repens) is a. long- 
lived, low-growing legume. It is robust, has large 
leaves, and is high in forage production. It is greatly 
superior to the common white clover and resembles 
lacino clover in size and appearance. It differs from 
Jadino in that it is much more resistant to slugs because 
the plant. is believed to contain small amounts of hydro- 
eyanic acid, which vepels slugs. New Zealand white clover 
responds to lime when grown on soils with a low pH. 

Common. white clover (Z'rifolimin repens) produces less 
forage than New Zealand white clover and will grow 
under less favorable conditions, so far as lime, soil mois- 
ture, and fertility are concerned. It is primarily a 
pasture plant. 

Ladino clover is a rank-growing variety of white clover 
that is severely damaged by slugs. Because of its re- 
sistance to slugs, New Zealand white clover has replaced 
Jadino clover in the Tillamook survey area. 

Big trefoil (Zotus major) is a long-lived, rhizomateous 
legume suited to wet, poorly drained soils. It is tolerant 
of brackish overflow water and can survive weeks of sub- 
mergence. Big trefoil grows under a wide range of soil 
pH; it can tolerate soils with a pH of less than 5.5 better 
than most legumes. 
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Subterranean clover (Z%ifodéum subterranewm) is an 
excellent self-perpetuating, winter-active annual legume. 
It germinates from seed each fall, grows slowly through- 
out the winter, and grows most rapidly in spring. It sets 
an abundant crop of seed and dies early in summer, 
Subterranean clover is primarily a pasture plant. It 
responds to lime and fertilizer. 

Alsike clover (7rifoliwm hybridum) is a rapid-develop- 
ing, short-lived perennial that usually behaves like a bien- 
nial, It is tolerant of low, wet soils and of those that are 
acid and low in fertility, 

Red clover (Zrifolium pratense) is a short-lived, pro- 
ductive, perennial legume. It is best suited to well- 
drained soils. In the survey area, it responds to lime and 
fertilizer. 


Capability Groups of Soils? 


The capability classification is a grouping that shows, 
ina general way, how suitable soils are for most kinds of 
farming. It is a practical grouping based on limitations 
of the soils, the risk of damage when they are used, and 
the way they respond to treatment. 

In this system, the soils are grouped at three levels, the 
capability class, subclass, and unit. The eight capability 
classes are designated by Roman numerals I through 
VIII. In Class I are the soils that have few limitations, 
the widest range of use, and the least risk of damage 
when they are used. The soils in the other classes have 
progressively greater natural limitations. In Class VIII 
are soils and landforms so rough, shallow, or otherwise 
limited that they cannot be used to produce worthwhile 
yields of crops, forage, or wood products. ‘There are no 
Class V soils in the Tillamook survey area. 

The subclasses indicate major kinds of limitations 
within the classes. Within most of the classes there can 
be as many as four subclasses. The subclass is indi- 
cated by adding a small letter, ¢, a. s, or ¢, to the class 
numeral, for example, ITe. The letter ¢ shows that the 
main limitation is risk of erosion unless close-growing 
plant cover is maintained; w means that water in or on 
the soil will interfere with plant growth or cultivation (in 
some soils the wetness can be partly corrected by arti- 
ficial drainage) ; s shows that the soil is limited mainly 
because it is shallow, sandy, or gravelly or has a clay- 
pan; and ¢ indicates that the chief limitation is climate. 

Within the subclasses are the capability units, groups 
of soils similar enough to be suited to the same crops 
and pasture plants, to require the same type of manage- 
ment, and to have similar responses to management. 
Thus, the capability unit is a convenient grouping for 
making many statements about management of soils, 
Capability units are generally identified by numbers 
assigned locally, for example, Tle-1 or I1Te-1. 

Soils are classified in capability classes, subclasses, 
and units in accordance with the degree and kind of 
their natural limitations; but without consideration of 
major and generally expensive Jandforming treatments 
that would change the slope, depth, or other character- 
istics of the soil; and without consideration of possible 
but unlikely major reclamation projects. 


* Cart SCHMADEKE, work unit conservationist, north Tillamook 
Soil Conservation District, assisted in writing this section. 
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Seven classes in the capability system and the sub- 
classes and units in the Tillamook survey area are 
described in the list that follows. There are no soils in 
capability class V in the Tillamook survey area. 


Class I—Soils that have few limitations that restrict 
their use. 

Capability unit I-1—Very deep, well-drained, 
and moderately permeable soil. ; 

Class IT.—Soils that have slight limitations that reduce 
the choice of plants and require moderate conservation 
treatment. 

Subclass [Te—Soils subject to moderate erosion if 
they are not protected. 

Capability unit [Ile-1—Very deep, well-drained, 
nearly level to gently sloping soils on terraces. 

Subclass IIw.—Soils that hae moderate Jimitations 
because of excess water. 

Capability unit IIw-1—Deep, imperfectly 
drained soils on nearly level to gently sloping 
terraces. 

Capability units [Iw-2.—Deep, moderately well 
drained soils on nearly level flood plains. 

Subclass IIs—Soils that have moderate limitations 
of available moisture-holding capacity because of 
soil texture. 

Capability unit TIs-1—Sandy, gravelly, well- 
drained and somewhat excessively drained, 
nearly level to gently sloping soils on flood 
plains. 

Class III.—Soils that have severe limitations that reduce 
the choice of plants, or require special conservation 
practices, or both. 

Subclass IIIe.—Soils subject to severe erosion if they 
are cultivated and not, protected. 

Capability unit IITe-1—Deep and very deep, 
well-drained soils on gently to strongly slop- 
ing terraces, fans, and uplands. 

Subclass [TIw.—Soils that have severe limitations be- 
cause of excess water. 

Capability unit IIIw-1—Deep, poorly drained 
soil on nearly level flood plains; very slow 
runoff. 

Capability unit TITw-2.—Deep, imperfectly 
drained, slowly permeable soil on strongly 
sloping old terraces. 

Capability unit ITIw-3.—Sandy, very vapidly 
permeable, imperfectly drained soil on nearly 
level to gently sloping coastal plains. 

Class IV.—Soils that have very severe limitations that. 
restrict the choice of plants, require very careful 
management, or both. 

Subclass [Ve.—Soils subject to very severe erosion 
if they are cultivated and not protected. 

Capability unit TVe-1—Deep to moderately 
deep, well-drained soils on moderately steep 
fans and uplands. 

Capability unit IVe-2—Deep, well-drained, 
sandy soil on gently sloping flood plains sub- 
ject to overwash; moderately rapidly per- 
meable. 

Subclass [TVw.—Soils that have very severe limita- 
tions for cultivation, because of excess water. 


Capability unit IVw-1—Deep, poorly drained 
soils on nearly level flood plains subject to 
tidal overwash. 

Capability unit [Vw-2.—Poorly drained, very 
slowly permeable soil on nearly level fans, foot 
slopes, or old terraces. 

Capability unit ITVw-38.—Deep, very poorly 
drained, organic soil in swales along flood 
plains and tidelands; very slow runoff. 

Class VI.—Soils that have severe lmitations that make 
them generally unsuitable for cultivation and that 
limit their use to pasture or range, woodland, or wild- 
life food and cover. 

Subclass VIe.—Soils severely limited, chiefly by risk 
of erosion if the protective cover is not maintained. 

Capability unit VIe-1.—Deep to moderately 
deep, well-drained soils on rolling, forested, 
sedimentary uplands; puddle when compacted 
after long wet periods. 

Capability unit VIe-2—Deep to moderately 
deep, well-drained soils on steep, forested, ba- 
saléitc uplands. 

ey unit VIe-3.—Deep to moderately 
deep, well-drained soils on rolling natural 
grass-covered uplands. 

Subclass VIs.—Soils generally unsuitable for cultiva- 
tion and limited for other uses by their moisture- 
holding capacity, stones, or other features. 

Capability unit VIs-1—Shallow, somewhat ex- 
cessively drained, rapidly permeable soils on 
nearly level to gently sloping flood plains. 

Class VIT.—Soils that have very severe limitations that 
make them unsuitable for cultivation and that restrict 
their use largely to grazing, woodland, or wildlife. 

Subclass VIle—Soils very severely limited, chiefly 
by risk of erosion if protective cover is not main- 
tained, 

Capability unit WITIe-1—Deep to moderately 
deep, very steep, well-drained soils on forested, 
sedimentary uplands; puddle if compacted 
after long wet periods. 

Capability unit VITe-2.—Deep to moderately 
deep, very steep, well-drained soils on forested, 
basaltic uplands. 

Capability unit. VITe-3.—Moderately deep, very 
steep, well-drained soil on natural  grass- 
covered uplands. 

Capability unit VIIe4.—Deep, coarse, sandy, 
well-drained soils on steep to strongly sloping 
dune areas. 

Class VIII.—Soils and landforms that have Hmitations 
that preclude thei use, without major reclamation, 
for commercial production of plants; and restrict their 
use to recreation, wildlife, water supply, or esthetic 
purposes. 

Subclass VITIe.—Soils for which agricultural use is 
completely restricted by risk of erosion. 

Capability unit VITTe-1.—Active dune land. 

Subclass VITIw.— Extremely wet or marshy land. 

Capability unit VITIw-1.—Tidal fats. 

Subclass VITIs—Rock or soil material that has little 
potential for the production of vegetation. 

Capability unit VITTs-1.—Riverwash, Rock land, 
and Made land. 
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Descriptions of the capability units 
CAPABILITY UNIT I-1 


The soil of capability unit I-1 is on nearly level flood 
plains adjacent to present streams. In places the sur- 
face is irregular because of old stream channels, mounds, 
and depressions. The soil is very deep, well drained, 
and moderately permeable. It has an available water- 
holding capacity of approximately 2.5 inches per foot of 
soil. Although the soil is strongly acid, it is the best 
acid soil and the most fertile soil in the Tillamook survey 
area. The erosion hazard. is slight. The soil in this 
capability unit is: 

Nehalem silt loam, 0 to 8 percent slopes. 


All climatically adapted crops requiring good soil 
drainage grow well on this soil. Suitable for this soil 
are row and field crops, specialty crops, nursery and 
greenhouse crops, and mixtures of grasses and legumes 
for pasture, hay, and silage. 

A standard rotation consists of soil-depleting crops 
three-fourths of the time and soil-conserving crops the 
rest, of the time. The soil in this capability unit is now 
mainly under a permanent cover of grasses and legumes 
that is used for pasture, hay, or silage. The soil can be 
used much more intensively than it is. 

Good stands of grasses and legumes of high quality 
can be established and maintained by applying moderate 
amounts of lime, phosphate, and nitrogen. Suitable 
grasses are tall fescue, orchardgrass, and ryegrass; 
suitable legumes are red clover and white clover. 

Most areas of this soil can be irrigated by sprinklers 
with water obtained from adjacent rivers and streams. 
Irrigation is seldom needed except late in summer and 
early in fall. The interval between irvigations is about, 
12 to 14 days and can be determined by frequent checks 
of moisture in the field. 

Streambank erosion is a problem in many places and 
can be prevented by constructing rock riprap, planting 
willows, or by use of other approved methods, 


CAPABILITY UNIT Ile—-1 


The soils of capability unit TIe-1 are on nearly level 
to gently sloping terraces and are elevatecl as much as 
40 feet from the flood plain. They are very deep, are 
well drained, and have moderately permeable subsoil. 
They can hold about 2 inches of available moisture per 
foot of soil. The soils are medium to very high in 
organic matter and are very strongly acid. Natural 
fertility is moderately low to medium. The erosion 
hazard is slight. Soils in this capability unit are: 

Knappa silt loam, 0 to 7 percent slopes. 
Quillayute silt loam, 0 to 7 percent slopes. 

Row crops, cereal crops, and mixtures of grasses and 
legumes, which are adapted to the climate and require 
good soil drainage, grow well on these soils. 

A standard crop rotation consists of soil-depleting 
crops one-half of the time and soil-conserving crops the rest 
of the time. These soils are mainly in a permanent, cover 
of grasses and legumes used as pasture, or harvested for 
hay or silage. The soils can be used more intensively 
than they are. 

A good stand of high-quality grasses and legumes can 
be established and maintained by applying nitrogen, lime, 


and phosphate in large amounts; potash should be ap- 
plied if soil tests indicate a need for it. Suitable grasses 
are tall fescue and orchardgrass; suitable legumes are 
white clover, red clover, and subterranean clover. 

Winter cover crops are needed to protect the soils 
during long wet periods. Tillage across the slope pro- 
tects bare fields from erosion. Diversion terraces with 
sod waterways may be needed in places to protect these 
soils from runoff flowing to them from the adjacent up- 
lands. 

Pasture management consists of properly preparing 
seedbeds, rotating the grazing, harrowing, clipping, and 
controlling weeds. Livestock should be kept off these 
soils when grass is dormant in winter to avoid com- 
pacting the soil and retarding plant growth in spring. 
Fall seedings in pasture should be made early enough 
to provide a protective winter cover. 

Only a small part of these soils is irrigated because the 
source of water is too far away. A few irrigation wells 
have been drilled. The interval between irrigations with 
sprinklers ranges from 8 to 10 days. ‘The exact interval 
can be determined by frequently checking the soil mois- 
ture at a depth of 12 to 15 inches in the field. 

Spruce and hemlock forests are on small areas of these 
soils. 

CAPABILITY UNIT ITW-1 

The soils of this capability unit ave in swalelike posi- 
tions on nearly level to gently sloping terraces, and are 
as much as 40 feet above the flood plains. They are 
moderately deep, ave imperfectly drained, and have a fine- 
textured, slowly permeable subsoil. They have an avail- 
able water-holding capacity of 2 inches per foot of soil. 
Roots can penetrate moderately deep but are restricted 
by imperfect drainage and silty clay subsoil. The soils 
are moderately low to medium in fertility, very strongly 
acid, and medium to very high in organic matter. The 
erosion hazard is slight. Soils in this capability unit 
are: 

Chitwood silt loam, 0 to 7 percent slopes. 
Ginger silt loam, 0 to 7 percent slopes. 

All climatically adapted crops that can tolerate a re- 
stricted root zone and long periods of wetness grow well 
on these soils. Most of these soils are not drained and 
are used for shallow-rooted grasses and legumes and for 
silage crops to feed dairy cattle. Yields of crops are only 
fair. 

These soils respond well to artificial drainage. When 
drained, they are suitable for row crops and other crops. 
The standard crop rotation for properly drained soils 
consists of growing soil-depleting crops about one-half of 
the time and soil-conserving crops the rest of the time. 
Drainage allows the use of the better, deeper rooted varie- 
ties of grasses and legumes. In addition, plants in 
drained soil start growing earlier in spring and continue 
to grow later in fall. 

Tf the soil is properly drained, a good stand of high- 
quality grasses and legumes can be established and main- 
tained by applying very large amounts of lime, phos- 
phate, and nitrogen. Potash should be applied if soil 
tests show the need for it. Suitable grasses are tall fescue 
and orchardgrass; suitable legumes are red clover, sub- 
terranean clover, and white clover. 
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Most areas of these soils ave in a permanent cover of 
grasses and Jeeumes used as pasture, or harvested for 
hay or silage. When drained, the soils can be used more 
intensively than this. If cultivated, they should be pro- 
tected from erosion through use of winter cover crops 
and cross-slope tillage. Runoff from higher lying areas 
should be diverted to safe channels. 

The soils can generally be drained by a single inter- 
ceptor tile drain or by an open ditch. The depth of the 
drainage system depends on the depth to the water- 
bearing layer. This depth can be determined by soil 
borings in the field. Additional lateral drains may be 
needed, in some places. Tile lines should have joints 
properly blinded. ae 

Only a small acreage of these soils is irrigated, as 
they are too far from streams. <A few irrigation wells 
have been drilled. Pastures are usually short Jate in 
summer and in fall unless they are irrigated. Water 
applied through sprinklers is needed every 10 to 12 days, 
depending on the extent to which the soil has been 
drained. The exact interval between irrigations can be 
determined by frequent checks of soil moisture in the 
field. 

Pasture management on these soils includes properly 
preparing the seedbed, rotating the grazing, harrowing, 
clipping, and controlling weeds. Tavestock should not 
be grazed when grass is dormant in winter. If grazed 
at this time, they compact the soil and retard” plant 
growth in the spring. 

Small areas of these soils are forested with spruce 
and hemlock. 


CAPABILITY UNIT IIWw-2 


The soil in this capability unit is on nearly level 
flood plains. It commonly occupies the outer parts of the 
flood plain adjacent to higher terraces. It is deep, is 
moderately well drained, and has a moderately perme- 
able subsoil. The soil is moderately high in fertility and 
can hold about 2 inches of available moisture per foot 
of soil. There is a slight hazard of erosion caused by 
occasional overwash of floodwater. The soil in this capa- 
bility unit is: 

Nestucea silt loam. 


Climatically adapted crops that can tolerate a restricted 
root zone and long periods of wetness grow well on this 
soil under natural drainage conditions. If the soil has 
been drained artificially, it is suitable for all climatically 
adapted crops. A standard crop rotation on drained soil 
consists of soil-depleting crops one-half the time and soil- 
conserving crops the rest of the time. Nearly all areas of 
this soil are in a permanent cover of grasses. and leg- 
umes used as pasture, or harvested for hay or silage. 

After the soil has been drained, it can be used more 
intensively. Artificial drainage allows the use of the 
better, deeper rooted grasses and legumes. In addition, 
it allows plants to start growing earlier in spring and to 
continue growing later in the fall. After drainage, the 
soil is then especially well suited to pasture and hay. A 
good stand of high-quality grasses and legumes can be 
established and maintained by applying lime, phosphorus, 
and nitrogen in moderate amounts. Suitable grasses 
are tall fescue, orchardgrass, and ryegrass; suitable 
legumes are red clover and white clover. 


Minor leveling and the use of graded, shallow water- 
ways improve surface drainage. Subsurface drainage 
to lower the water table can be obtained through use of 
tile drains. In many places draining the associated 
Brenner soils reduces the need for draining the Nestucca 
soil. ; 

Management of pasture consists of properly preparing 
seedbeds, rotating the grazing, harrowing, clipping, and 
controlling weeds. Livestock should not be allowed to 
graze when the soil is wet for long periods. If grazed on 
wet soil, they compact the soil and retard the growth of 
pasture plants im spring. 

Irrigation is seldom needed except late in summer or 
early in fall following a long period of dry weather. 
Trvigation water is readily available for Nestucca silt 
loam; so most areas are irrigated. ‘he interval between 
irvigations should be about 12 to 14 days, depending on 
soil drainage. The exact interval between irrigations 
and the amount. of water to supply should be determined 
by checking the soil moisture at depths of 12 to 18 
inches in the field. 

A winter cover of vegetation is essential to prevent 
erosion if the soil is flooded. Mixtures of grasses and 
legumes should be planted early enough to grow and to 
provide protection in winter. 


CAPABILITY UNIT ITS-1 


The soils in this capability unit occur on flood plains 
near streams. ‘They are deep to moderately deep, are 
well drained to somewhat excessively drained, and have a 
gravelly and coarse-textured subsoil. The surface is 
irregular and is cut by old stream channels and depres- 
sions. Permeability of the subsoil is rapid to moderately 
rapid. The available water-holding capacity is approxi- 
mately 1.0 to 1.5 inches per foot of soil. The soil is 
medium: to moderately high in fertility and is strongly 
acid. The hazard of erosion is slight. The soils in this 
capability unit are: 

Gardiner fine sandy loam, 0 to 8 percent slopes. 
Gauldy loam, 0 to 7 percent slopes. 

Row crops, cereal crops, mixtures of grasses and leg- 
umes, and other crops adapted to the climate and requir- 
ing good soil drainage grow well on these soils. A. stand- 
ard crop rotation consists of soil-depleting crops one-half 
the-time and soil-conserving crops the rest of the time. 
Most areas of these soils are now under a permanent 
cover of grasses and legumes harvested for pasture, hay, 
or silage. ‘The soils are capable of more intensive use. 

Good stands of high-quality grasses and legumes can 
be established and maintained if moderate quantities of 
lime and large quantities of phosphate and nitrogen are 
apphed. Potash should be applied if soil tests show a 
need for it. Suitable grasses are tall fescue and orechard- 
grass; suitable legumes are subterranean clover, red 
clover, and white clover. 

Crops on these soils require irrigation. Water is readily 
available from adjacent rivers and streams. Irrigations 
ave needed about every 8 days, but field checks are 
needed. to determine the frequency and the rate of apply- 
ing water. The soils in this capability unit require 
smaller and more frequent applications of water than do 
finer textured soils, 

Pasture should be seeded early in spring after high 
water stages have passed. Successful pasture man- 
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agement consists of properly preparing the seedbed, 
rotating the grazing, harrowing, clipping, and controlling 
weeds. Livestock should not be allowed to graze when 
erass is dormant or before the root system of young plants 
is established, A. winter cover crop is essential in prevent- 
ing soil erosion. 


CAPABILITY UNIT IIle-1i 


The soils of this capability unit are on old terraces, 
escarpments of terraces, alluvial fans, and uplands. 
They are well drained, are moderately permeable, and 
can hold approximately 1.5 to 2.5 inches of available 
water per foot of soil. They are very strongly acid, are 
medium to moderately low in fertility, and are susceptible 
to erosion. The Quillayute and Winema soils are very 
high in organic matter. The soils of this capability unit 
are: 

Astoria silt loam, 8 to 12 percent slopes. 

Hembre silt loam, 3 to 12 percent slopes. 

Knappa silt loam, 7 to 12 percent slopes. 

Kuappa silt loam, moderately deep, 0 to 12 percent slopes. 
Meda gravelly loam, 3 to 12 percent slopes. 

Quillayute silt loam, moderately deep, 0 to 12 percent slopes. 
Winema silt loam, 3 to 12 percent slopes. 

Cereal crops, mixtures of grasses and legumes, and 
other climatically adapted crops requiring good soil 
drainage grow well on these soils. A standard crop rota- 
tion consists of soil-depleting crops one-fourth of the time 
and soil-conserving crops the rest of the time. Most 
areas of these soils are in a permanent cover of grasses 
and legumes used for pasture, hay, or silage. 

A good stand of high-quality grasses and legumes can 
be established and maintained by applying very large 
quantities of lime, phosphate, and mitrogen. Potash 
should be applied if soil tests show a need for it. 
Suitable grasses are tall fescue, orchardgrass, and rye- 
grass; suitable legumes are red clover and white clover. 

A winter cover crop is needed to protect the soil during 
long wet, periods. Oross-slope tillage is needed to pre- 
vent erosion when the soil is exposed. Fall pasture 
seedings should be made early enough to allow plants 
to grow and provide winter cover. All crop. residue 
should be left on the surface or worked lightly into it. 
In places diversion terraces with sod waterways may be 
needed to protect these soils from runoff from adjacent 
uphinds. 

Pasture management on these soils consists of properly 
preparing seedbeds, rotating the grazing, harrowing, 
clipping, and controlling weeds. Livestock should not be 
allowed to graze in winter, as they compact the soi] and 
retard forage growth in spring. 

Only a small acreage of these soils is irrigated be- 
cause water is not avatlable. However, a few irrigation 
wells have been drilled. Water applied through a sprin- 
kler system is needed at intervals of 8 to 10 days. The 
exact interval can be determined by frequently checking 
soil moisture at a depth of 12 to 15 inches in the field. 

Small areas of these soils are in forests of spruce, hem- 
lock, and Douglas-fir. 


CAPABILITY UNIT IIw-1 


The soil of this capability unit is in alluvium, and it 
occupies nearly level flood plains or swalelike positions 
adjacent to streams or adjacent to terraces at the outer 
edge of the flood plains. It is poorly drained, is moder- 


ately slowly permeable, and can hold about 1.75 inches 
of available moisture per foot of soil. Runoff is very 
slow. A high water table and silty clay subsoil re- 
strict root penetration to a moderate depth. This soil 
is strongly acid and is medium in fertility. The hazard 
of erosion is none to slight. The soil of this capability 
unit is: 
Brenner silt loam. 

Climatically adapted crops that can tolerate long pe- 
riods of wetness and a restricted root zone grow well in 
this soil under natural drainage conditions. Arter acle- 
quate drainage has been installed, the soil is suited to 
some row crops, to cereal crops, to mixtures of grasses 
and legumes, and to other crops adapted to the climate. 

A standard rotation for properly drained soil consists 
of growing soil-depleting crops one-fourth of the time and 
soil-conserving crops the rest of the time. Most areas 
of Brenner silt loam ave now in a permanent cover of 
grasses and legumes used as pasture, or harvested for 
hay or silage. The soil is capable of more intensive use 
than it now gets. If the soil is drained, farmers can 
grow the higher producing, deeper rooted grasses and 
Jegumes, Also, plants start growing earher in spring on 
drained areas and continue growing later in fall. 

A good stand of high-quality grasses and legumes can 
be established and maintained by applying moderate 
amounts of lime and large amounts of nitrogen and phos- 
phate. Potash should be applied if soil tests indicate 
the need of it. Suitable @rasses are tall fescue and 
meadow foxtail; suitable legumes are big trefoil, alsike 
clover, and white clover. 

Winter cover crops are needed to protect this soil when 
it. is overwashed by floods. 

The soil can generally be drained by a single inter- 
ceptor tile drain or by an open ditch with suitable out- 
lets. The depth of the drainage system in the soil 
depends on the depth to the water-bearing layer and on 
the topographic position of outlets. 

Pasture management consists of properly preparing 
seedbeds, rotating the grazing, harrowing, clipping, and 
controlling weeds. Livestock should not be allowed to 
graze during long wet periods; they compact the wet soil 
and retard plant growth. 

Crops grown on adequately drained soil need a limited 
amount of irrigation during long dry periods. Supplies 
of irrigation water are readily available. Water applied 
through sprinklers is needed every 12 to 14 days. The 
exact interval can be determined by frequently checking 
soi] moisture ata depth of 12 to 15 inches in the field. 

Small areas of this soil are forested with spruce and 
hemlock. 

CAPABILITY UNIT TIW-2 

The soil of this capability unit is on strongly sloping 
old terraces in concave positions that are as much as 
40 feet, above the flood plain. It is deep, imperfectly 
drained, and slowly permeable. Tt can hold about, 1.75 
inches of available moisture per foot of soil. Fertility is 
medium, acidity very strong, and the hazard of erosion 
slight. The soit in this capability unit is: 

Chitwood silt loam, 7 to 12 percent slopes. 


All climatically adapted crops that can tolerate a re- 
stricted root zone and Jong periods of wetness grow well 
on this soil under natural drainage. Under these condt- 
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tions, shallow-rooted grasses and legumes and cereal 
crops can be grown, but yields are only fair. 

This soil responds well to artificial drainage and is then 
suitable for various cereal crops and improved grasses 
and legumes. Drainage allows plants to start growing 
earlier in spring and to continue growing later in fall. 
The standard crop rotation for properly drained soil con- 
sists of soil-depleting crops one-fourth of the time and 
soil-conserving crops the rest, of the time. 

If the soil is properly drained, good stands of high- 
quality grasses bad legumes can be established and 
maintained by applying very large quantities of lime, 
phosphate, and nitrogen. Suitable grasses are tall fescue 
and orchardgrass; suitable legumes are red clover, sub- 
terranean clover, and white clover. 

Most areas of this soil are now in a permanent cover 
of grasses and legumes used as pasture, or harvested 
for hay or silage. When drained, the soil can be used 
more intensively. If cultivated, the soil should be pro- 
tected from erosion through use of winter cover crops 
and cross-slope tillage, which reduce the amount and 
velocity of runoff. Water flowing to this soil from higher 
areas should be diverted into safe waterways. 

This soil can generally be drained by an interceptor 
tile drain or by an open ditch. The depth of the system 
in the soil depends on the depth to the water-bearing 
layer. The depth to this layer can be determined by 
borings in the field. Lateral drains may be needed in some 
places, Tile lines should have joints properly blinded. 

Only a very small acreage of this soil is irrigated, as 
water is generally not available. Few irrigation wells 
have been drilled. Unless irrigated, pastures are usually 
short late in summer and fall. Where enough water is 
available, irrigations by sprinkler should occur at inter- 
vals of 10 to 12 days, depending on the extent to which 
the soil has been drained, The exact interval between ir- 
rigations can be determined by frequently checking soil 
moisture in the fields. 

Pasture management on this soil consists of properly 
preparing seedbeds, rotating the grazing, harrowing, clip- 
ping, and controlling weeds. Livestock should not be 
allowed to graze during winter or when ground is satu- 
rated, as they compact the wet soil and retard the growth 
of plants. 

This soil supports forests of Douglas-fir, Sitka spruce, 
western hemlock, western redcedar, and red alder. 


CAPABILITY UNIT ITIW-3 


The soil of this capability unit is in basinlike depres- 
sions among sand dunes on nearly level and gentle slop- 
ing coastal plains. It is a very rapidly permeable, 
imperfectly drained soil with a coarse sandy subsoil. 
The available water-holding capacity is less than 1 inch 
of water per foot of soil. A high water table limits root 
penetration to a moderate depth. The soil is low in fer- 
tility and is very strongly acid. It is subject to moderate 
wind erosion during the dry season of the year. The soil 
in this capability unit is: 

¥aquina loamy fine sand, 0 to 3 percent slopes. 


The use of this soil is restricted by low fertility and 
a high water table. Only blueberries, grasses, and leg- 
umes can be grown under these conditions, Yields of 
grasses and legumes are fair. 


Proper soil drainage allows the farmer to grow the 
better producing, deeper rooted grasses and legumes. 
In addition, it allows plants to start growing earlier in 
spring and to continue growing later in fall. The stand- 
ard crop retation on properly drained soil consists of 
soil-depleting crops one-fourth of the time and _ soil-con- 
serving crops the rest of the time. 

If the soil is properly drained, good stands of high- 
quality grasses and legumes can be established and main- 
tained by applying very large quantities of lime, nitro- 
gen, phosphate, and potash. Suitable legumes are big 
trefoil and white clover; a suitable grass is tal] fescue. 

Most areas of this soil are now in a permanent cover 
of grasses and legumes that are used as pasture, or 
are harvested for hay or silage. When properly drained 
and fertilized, this soil can be used more intensively. If 
cultivated, the soil should be protected from wind erosion 
through use of a cover crop or a covering of crop residue. 
Also, crop residues should be used to maintain and increase 
the amount of organic matter in this soil. 

The soil can generally be drained by use of tile or an 
open ditch. Joints in tile should be properly blinded to 
keep out sand.. The banks of open ditches should have 
2:1 slopes and be stabilized by a cover of vegetation or 
other material to prevent, erosion. 

Some areas of this soil ave successfully irrigated with 
water obtained from wells. Pastures are usually short 
late in summer and in fall unless they ave irrigated. 
The interval between irrigations by sprinklers is about 
every 8 days or less, depending on the extent to which 
the soil has been drained. The exact interval can be de- 
termined by frequently checking soil moisture in the 
field. 

Pasture management consists of properly preparing 
seedbeds, rotating the grazing, harrowing, clipping, and 
controlling weeds. Livestock should not be allowed to 
graze when the soil is saturated, as they compact the 
wet soil and trample the grass. New pasture must be 
well established so that livestock will not pull up the 
young plants. 

Small areas of this soil are forested with spruce, hem- 
lock, and shore pine. 


CAPABILITY UNIT Ive-t 


The soils of this capability unit are on moderately steep 
uplands and on gravelly, alluvial fans. They are well 
drained, have moderately permeable subsoil, and can hold 
about 1.75 inches of available water per foot of soil. 
The root zone is deep to moderately deep. The soils are 
subject to erosion and are moderately high to very high 
in organic matter. They are strongly acid to very 
strongly acid and are moderate to moderately low in 
fertility. The soils of this capability unit are: 

Astoria silt loam, 12 to 20 percent slopes. 

Hembre silt loam, 12 to 20 percent slopes. 

Meda gravelly loam, 12 to 20 percent slopes. 

Neskowin silty clay loam, 12 to 20 percent slopes. 

Winema silt loam, 12 to 20 percent slopes. 

Winema silt loam, moderately deep, 12 to 20 percent slopes. 

Cereal crops, mixtures of grasses and legumes, and 
other climatically adapted crops that require only limited 
tillage, that provide large quantities of residue, or 
that have a very fibrous root system grow well on these 
soils. 
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The standard crop rotation for these soils provides for 
the growing of soil-conserving crops 90 percent of the 
time and soil-depleting crops 10 percent of the time. 
Most of these soils ave under a permanent cover of grasses 
and legumes that is pastured or harvested for hay or 
silage. 

A good, thick, stand of grasses and legumes is needed 
to control erosion on these soils. A good stand of high- 
quality grasses and Jegumes can be established and main- 
tained by applying lime, phosphate, and nitrogen in very 
large quantities. Potash should be added if soil tests 
indicate a need for it. Suitable grasses are tall fescue 
and orehardgrass. Suitable legumes are red clover, 
subterranean clover, and white clover. 

When. cultivated, these soils need a good vegetative 
cover that protects them during long wet periods in 
winter. Fall seedings of grasses and legumes should be 
made in the stubble of the previous crop and early 
enough to allow plants to grow and form a cover for 
winter protection of the soil. Stubbleland should be har- 
rowed across the slopes rather than plowed in prepara- 
tion for seeding. 

The clearing of natural vegetation from these soils 
should be done only if the surface is smoothed and pro- 
vided with a cover that prevents erosion during the rainy 
season. 

Most of these soils are not now irrigated; the supply 
of water in rivers is too far away, or that in Jocal wells is 
too uncertain. In addition, slopes of the soils in this 
capability unit prevent the efficient use of sprinkler 
systems. : : 

Pasture management on these soils consists of properly 
preparing seedbeds, rotating the grazing, harrowing, 
clipping, and controlling weeds. Grazing should not be 
allowed when the grass is dormant, and it should be 
restricted in long, wet periods to prevent compacting the 
soil and retarding plant growth in spring. 

The Neskowin and Winema soils are under their natural 
cover of shrubs and grasses. Many areas of the other 
soils in this capability unit are still forested, mainly 
with Douglas-fir. 


CAPABILITY UNIT Ive-2 


The soils of this capability unit occur on gently sloping 
flood plains adjacent to streams. They are somewhat ir- 
regular, and the surface in old stream channels, mounds, 
and depressions has hummocky microrelief. These soils 
are well drained. but are subject to overwash by adjacent 
streams. Runoffisslow. The soils are moderately rapidly 
permeable to moderately permeable and can hold about 
1.0 to 2.25 inches of available water per foot of soil. They 
are strongly acid and are moderately high to high in 
fertility. In times of overwash, the soils ave susceptible 
to erosion. The soils in this capability unit are: 

Gardiner fine sandy loam, overwashed, 3 to 7 percent slopes. 
Nehalem silt loam, overwashed, 3 to 7 pereent slopes. 

Cereal crops, mixtures of grasses and legumes, and 
other climatically adapted crops that need good drainage 
grow well on these soils, A standard crop rotation pro- 
vides for the growing of soil-conserving crops 90 percent 
of the time and soil-depleting crops 10 percent of the time. 
Most areas of these soils are now in mixtures of grasses 
and legumes that are used as pasture, or are harvested 
for hay or silage. A good stand of high-quality grasses 


and legumes can be established and maintained by apply- 
ing moderate amounts of lime and large amounts of 
nitrogen and phosphate. Potash should be applied where 
soil tests show a need for it. Suitable grasses are tall 
fescue and orchardgrass. Suitable legumes are subter- 
ranean clover, red clover, and white clover. 

~The sous can be irrigated from adjacent streams and 
rivers. Irrigation is needed late in summer and early in 
fall. Water should be applied at intervals of 8 to 12 days 
or less, but the exact interval can be determined by fre- 
quently checking soil moisture at depths of 12 to 18 
inches in the field. 

Pasture management consists of properly preparin 
seedhbeds, rotating the grazing, harrowing, clipping, anc 
controlling weeds, Grazing should not be allowed when 
grass is dormant, nor until the root system of young 
plants is firmly established. Streambank erosion is a 
problem in many places and can be controlled by use of 
rock riprap, willow plantings, or other approved methods. 
_ A cover of vegetation is needed to control erosion dur- 
ing periods of overwash. Grasses and legumes should 
be seeded early enough in the fall to allow young plants 
to grow and provide cover for winter protection of the 
soil. 

Aveas of these soils that are now in forest should stay 
permanently in trees, at least until the areas are no 
longer flooded. 

CAPABILITY UNIT IVW-1 

The soils of this capability unit occur on nearly level 
flood plains subject to tidal overwash. They are deep 
and poorly drained. Surface runoff is very slow. These 
soils are moderately permeable and can hold 1.75 to 2.0 
inches of available water per foot of soil. They are ex- 
tremely high in organic matter and have intermittent 
layers of peat in the profile. The root zone is restricted 
by a high water table. The soils are very strongly acid 
and are moderate in fertility. The erosion hazard is 
none to slight. This capability unit consists of one map- 
ping unit: 

Coquille and Brenner silt loams. 


All climatically adapted crops that can tolerate a re- 
stricted root zone and Jong periods of wetness grow well 
on these soils only after drainage has been partly 
established. When drainage has been fully established, 
cereal crops and mixtures of grasses and legumes may 
be grown. 

A standard crop rotation for properly drained areas 
consists of soil-conserving crops 90 percent of the time 
and soil-depleting crops the rest of the time. Prac- 
tically all areas are now under a permanent cover of 
grasses and legumes that are used as pasture or are 
harvested for hay or silage. If well drained, the soils 
are capable of more intensive use. 

In properly dvained areas, good stands of high-quality 
grasses and legumes can be established and maintained 
by applying very large amounts of lime and large amounts 
of phosphate and nitrogen. Potash should be applied if 
soil tests indicate a need for it. Suitable legumes are 
big trefoil and alsike clover; a suitable grass is reed 
canary grass. 

Areas cultivated for the purpose of reestablishing 
permanent cover should be protected from overflow by 


a winter cover crop. 
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Figure 4.—Tide gates in a levee at stream outlet. 


Many areas of soils in this capability unit are still un- 
drained, but many areas have been improved through 
artificial drainage. For adequate drainage on these 
soils, dikes or levees are needed to keep out tidewater; 
tide gates must then be installed to dispose of accumu- 
lated fresh water (fig. 4). Open ditches are needed to 
drain the surface, and tile lines to drain the subsurface. 

Pumps are installed at many drainage outlets to 
remove the accumulated water. A separate drainage sys- 
tem must be desiened for each site. 

These soils are generally not irrigated, as the water 
needed by crops can be obtained by regulating the height 
of the water table. In addition, supplies of nonbrackish 
water are generally not available for irrigation from the 
rivers or tidal sloughs. FHflowever, in the rare instances 
when irrigation is needed and a source of water is avail- 


The timber and piling hold the pipes in place. Fx r ! 
the area protected from brackish water on left side of levee, can tlow freely through gate when tide is low. High tides, entering from 
right, forcibly close gate to keep out brackish water. 


Fresh water, which accumulates in 


able, the interval between irrigations should be from 12 
to 14 days. 

Pasture management consists of properly preparing 
seedbeds, rotating the grazing, harrowing, clipping, 
smoothing, and controlling weeds. Grazing should not 
be allowed during long wet periods, since it compacts the 
soils and damages forage plants. 

Under natural conditions, these soils have but little 
agricultural value. They do produce open stands of 
Sitka spruce. 

CAPANILITY UNIT IvVw—-2 

The soil in this capability unit occupies the nearly level, 
concave slopes of alluvial fans, foot slopes, or old ter- 
races. It is a strongly acid, poorly drained soil that has 
a very slowly permeable subsoil. It can hold from 1.0 
to 1.5 inches of available water per foot of soil. Runoff 
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is very slow; natural fertility islow. The erosion hazard 
is slight. The root zone is shallow because of a high 
water table and the clay in the subsoil. The soil in this 
capability unit is: 

Hebo silty clay loam, 0 to 3 percent slopes. 


After drainage has been established, the soil is suited 
to shallow-rooted grasses and legumes and to other cli- 
matically adapted crops that can tolerate long periods 
of wetness and a restricted root zone. 

When properly drained, the soil is used in a standard 
crop rotation that consists of growing soil-conserving 
crops 90 percent of the time and soil-depleting crops 10 
percent of the time. If the soil is properly drained, 
a good stand of grasses and legumes can be established 
and maintained by applying lime, phosphorus, nitrogen, 
and potash in quantities dicated by soil tests. Suitable 
grasses are meadow foxtail and tall fescue; a suitable 
legume is big trefoil. ee 

‘Areas cultivated for the purpose of establishing grasses 
and legumes should be seeded early enough to allow 
young plants to grow and to provide cover for the soil 
during therainy season, ; 

Avtificial drainage of this soil is difficult, but it can gen- 
erally be accomplished by use of open ditches to remove 
excess water from the surface, and by use of tile drains 
to remove that in the subsurface. The joimts of tile 
drains must be properly blinded. Diversion terraces that 
intercept water flowing from higher areas are also needed. 
The cost of draining and improving areas of Hebo silty 
clay loam, 0 to 8 percent slopes, is high because of the 
heavy subsoil. The cost is prohibitive in most places be- 
cause, even after drainage, the soil is still low in fertility, 
very strongly acid, and suited to only a few crops. _ 

This soil 1s droughty late in summer and early in fall. 
Irrigation by use of a sprinkler system is very beneficial 
to soil that has been properly drained. A Jow vate of 
water application and careful field checking are needed 
to prevent the accumulation of water above the very 
slowly permeable claypan. Irrigation should be repeated 
avery 10 to 12 days, but the exact interval between irriga- 
tions and the rate of applying water should be determined 
by frequently checking soil moisture at depths of 12 to 18 
inches in the field. Water for irrigation is available 
only from deep wells. ; 

Pasture management consists of properly preparing 
seedbeds, rotating the grazing, harrowing, clipping, and 
controlling weeds. Grazing should not be allowed when 
the soil is saturated, as livestock compact the wet. soil 
and injure the forage plants. 

Most areas of this soil have been cleared of timber but 
are not drained. They support a growth of tussocks, or 
grasslike plants that grow in tufts, that have little or no 
forage value. Some areas are forested with Sitka spruce, 
western. hemlock, or red alder. 


CAPABILITY UNIT IVW-38 


This capability unit consists of organic soil formed in 
very deep, partially decomposed beds of muck, fibrous 
peat, and raw vegetative material. It occurs in swales 
along tidelands and on the flood plains of streams. The 
nearly level surface is broken by low, broad hummocks. 
This soil has low natural fertility, is extremely acid, has 
a high water table, and is usually ponded. Permeability 


is moderately vapid. The soil can hold less than 1 inch 
of water per foot of soil. The peat subsides rapidly on 
being aerated and fertilized. Much of this soil is difficult 
to rewet completely after having been thoroughly dried. 
The erosion hazard is none to slight. The soil in this 
capability unit is: 

Brallier peat. 


Climatically adapted specialty crops that can tolerate 
Jong periods of wetness and a restricted root zone grow 
well on this soil. After proper drainage has been in- 
stalled, cranberries, blueberries, and shallow-rooted, wa- 
ter-tolerant grasses and legumes can be grown. 

The standard crop rotation consists of soil-conserving 
crops three-fourths of the time and soil-depleting crops 
the rest of the time. The rotation may extend over many 
years. Most areas of this soil are unimproved swamps 
having tussocks, rushes, and a few scattered spruces. 
The soil is capable of more intensive use. 

Fertilizer and soil amendments must be applied with 
care in order to mineralize the organic residue and pro- 
vide available plant nutrients. excessive use of fertilizer 
helps to decompose the peat. Time is needed for success- 
ful growing of legumes. A. good stand of high-quality 
gasses and Jegumes can be established and maintained 
by applying large amounts of lime, phosphate, nitrogen, 
and potash. Suitable legumes are big trefoil and alsike 
clover; a suitable grass is reed canarygrass. 

The level of the water table must be carefully con- 
trolled to prevent the organic material from drying out. 
It is essential that controls allow the regulation of the 
water table height throughout the year. Dikes are 
needed to keep out surface water, and open ditches are 
needed for draining the surface. Subsurface drains 
must be placed at depths that control excessive sub- 
sidence, Tile should be laid on boards to prevent settling. 
Spacing of tile lines should be determined by chavracter- 
istics of the soil. The joints of tile laid in sand must 
be blinded by use of tav paper. The use of wooden 
box drains may be advisable to maintain a grade where 
a firm bed is not available to support tile. 

Pasture management consists of properly preparing 
seedbeds, rotating the grazing, harrowing, clipping, and 
controlling weeds. 


CAPABILITY UNIT vVie~1 


The soils of this capability unit occur on rolling up- 
lands. They are well drained, deep to moderately deep, 
and strongly acid. In addition, they have fine-textured 
subsoil and are underlain by weathered, highly fractured, 
soft shale. Runoff is medium, permeability 1s moderate, 
and the available water-holding capacity is medium to 
high. The hazard of erosion 1s moderate. When the 
soils are very wet, their structure collapses under pres- 
sure. Consequently, trafficability is a major problem 
during long wet periods, The soils in this capability unit 
are! 

Astoria silt loam, 20 to 40 percent slopes. 
Astoria silt loam, moderately deep, 20 to 40 percent slopes. 

These soils are not suitable for cultivated crops, be- 
cause they are too steep. In addition, they contain too 
many rock fragments and are poor in trafficability dur- 
ing long wet periods. Areas suited to pasture should 
be seeded to tall fesene with red clover or white clover. 
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Trees grow so well on these soils that they are gen- 
erally best used for forest. Attempts to convert the soils 
to other uses may not be feasible or practical. 


CAPARILITY UNIT VIe—2 
The soils of this capability unit occur on steep uplands 
that have sharp and irregular contours. They are deep to 
moderately deep, well-drained soils with moderately per- 
meable subsoil. They ave strongly to very strongly acid, 
have medium runoff, and are medium to moderately high 
in available water-holding capacity. Moderate amounts 
of basalt rock fragments ave in the soil profile. Soil ag- 
gregates are very stable and provide good trafficability in 
jong wet periods. The steep slopes and a moderate hazard 
of erosion are the main problems. The soils in this capa- 
bility unit are: 
Hembre silt loam, 20 to 40 pereent, slopes. 
Hembre silt loam, moderately deep, 20 to 40 percent slopes. 
These soils ave not suitable for cultivated crops; they 
are too steep and have too many rock fragments in the 
profile. Trees grow well on these soils, and converting 
the soils to other uses is neither feasible nor practical. 


CAPARILITY UNIT VIe—3 

The soils of this capability unit ave adjacent to the 
coast. They occupy the windward side of smoothly roll- 
ing uplands underlain. by sedimentary rock and the 
sharp, irregular uplands underlain by basalt bedrock. 
These soils are very high in organic matter, low in. fer- 
tility, and strongly to very strongly acid. They are well 
drained, are deep to moderately deep, and have rapid 
runoff. They have » moderately permeable subsoil and 
are medium to high in water-holding capacity. The ero- 
sion hazard is moderate. The soils in this capability 
unit are: 

Neskowin silty clay loam, 20 to 40 percent slopes. 
Winema silt loam, 20 to 40 percent slopes. 
Winema silt loam, moderately deep, 20 to 40 percent slopes. 

These soils are not suitable for cultivation; they have 
steep slopes and too many t1ocks in the profile. Most 
areas are now used for pasture. Douglas-fir and Sitka 
spruce are scattered over these soils, but the cover 
consists mainly of brackentern, salal, Scotch-broom, and 
grass. Yields of forage ave low to fair; those of timber 
are moderate. 

These soils ure too steep to be safely cultivated for 
crops, but they can be prepared for the planting of trees 
or for seeding to pasture plants. 

Pasture can be established and improved by heavy 
applications of lime, nitrogen, and phosphate. Potash 
should be applied when soil tests show a need for it. A 
suitable grass for better pasture is tall fescue; suitable 
legunnes are subterranean clover and white clover, A 
good cover can be maintained on established pasture 
by chpping and harrowing and by scattering seed. 


CAPABILITY UNIT VIS—1 
The soil of capability unit VIs-1 oceupies narrow up- 
stream bottom lands, underlain by mixed alluvial mate- 
vials, The surface has been made irregular by old 
stream channels and depressions. The soil is shallow, 
somewhat excessively drained, and very rapidly perme- 
able. It is very low in available water-holding capacity 


and is very Jow in fertility and organic matter. Runoff 
isslow. ‘The erosion hazard from overwash is moderate. 
The soil in this capability unit is: 

Gauldy loam, shallow, 0 to 7 percent slopes. 


As this soil is shallow over gravel and subject to 
drought and overwash, it is not suited to cultivation. It 
is suitable for grasses and legumes used as pasture and 
for hemlock or redcedar woodland. Most of this soil in 
the Tillamook survey area is used for pasture. 

Improved pasture can be established and maintained 
by applying lime, nitrogen, phosphate, and potash in 
amounts indicated by soil tests. Suitable grasses are 
tall fescue and orchardgrass; suitable legumes are red 
clover, subterranean clover, and white clover. If a good 
cover is to be maintained, pastures must be clipped and 
harrowed, and then seeded. 

Trrigation is needed if the operator is to obtain satis- 
factory yields. Water should be applied about every 8 
days or less during the dry part of the season. The 
rate and frequency of irrigation can be determined 
through checking soil moisture in the field. This soil 
requires lighter and more frequent applications of water 
than the finer textured soils. 


CAPARILITY UNIT vire-1 


These soils are very steep and have large quantities of 
rock fragments in the profile. Runoff is rapid, and the 
hazard of erosion is severe. Soils in this capability unit 
are: 

Astoria silt loam, 40 to 60 percent slopes. 
Astoria silt loam, moderately deep, 40 to 60 percent slopes. 

These soils are not suitable for cultivation, Many areas 
ave deteriorating because management and the practice 
of conservation are not adequate. 


CAPABILITY UNI? ViITe-2 


These soils are very steep and have large quantities 
of basalt fragments in the profile. Runoff is rapid, and 
the hazard of erosion is severe. Soils in this capability 
unit are: 

Hembre silt loam, 40 to 60 percent slopes. 
Heinbre silt loam, moderately deep, 40 to 60 percent slopes. 

These soils are not suitable for cultivation. Many 
areas are deteriorating because management and the 
practice of conservation are not adequate. 


CAPABILITY UNIT vite—3 


The soil in this capability unit occupies very steep 
slopes on the windward side of sharp, irregular uplands 
near the coast. It is well drained, strongly acid, very 
high in organic matter, and moderately low in fertility. 
In addition, it is moderately deep, has a moderately 
slowly permeable subsoil, and is moderate in water- 
holding capacity. Runoff is rapid; erosion is severe. 
The soil in this capability unit is: 


Neskowin silty clay loam, 40 to 60 percent slopes. 


This soil is not suitable for cultivation, but it can be 
used for pasture. Improved pastures can be established 
by burning the shrubs and brackenfern and then broad- 
casting seed in the ashes. Suitable legumes are white 
clover and subterranean clover; a suitable grass is tall 
fescue. 
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Farm equipment should not be used on the soil, Live- 
stock should not be allowed on the soil during long, wet 
periods. 


CAPABILITY UNIT VIIe—4 


The soil in this capability unit occupies stabilized dunes 
in isolated areas that occur along the Pacific Ocean and 
also extend inland for as much as 2 miles. These areas 
have typical dune topography, with moderate slopes on 
the windward side and strong to steep ae ie on. the lee- 
ward side. The soil is deep, very strongly acid, coarse 
textured, and well drained. Fertility and content of or- 
ganic matter are low. Runoff is slow, The soil is very 
low in available water-holding capacity and has a very 
rapidly permeable subsoil. The hazard of wind erosion 
is severe. The soil in this capability unit is: 

Netarts fine sandy loam, 7 to 30 percent slopes. 


As this soil is droughty, coarse textured, and suscep- 
tible to severe erosion, it is not suitable for cultivation. 
Because of the hazard of wind erosion, this soil must be 
protected by a permanent cover of living vegetation. 
Most areas of this soil are in trees or are used for 
suburban development. 


CAPABILITY UNIT VIITe-1 


This unit consists of nonconforming strata of massive, 
coarse, gray, wind-drifted sand in dunes, hummocks, 
and ridges. It oceurs along the Pacific Coast adjacent 
to the beach. It has no agricultural value. The miscel- 
laneous land type in this capability unit is: 

Active dune land. 


Active dune land tends to increase in area, and if un- 
controlled, will spread over and destroy vegetation in 
adjacent areas. In some places dunes are advancing on 
forests and are burying them; they also cover pastures, 
fill stream channels, cover roads, and interfere with 
local and tourist facilities. The reduced size of stream 
channels limits recreational use of the streams and 
interferes with the drainage of adjacent tidelands. 

A considerable acreage of parks and recreational areas 
has been developed from sand dunes; much of the dune 
area is part of the ocean beach. Additional large areas 
of dunes, however, could be controlled and improved for 
recreational uses. 

The movement of sand can be started by overgrazing, 
fire, jetties, construction of roads, wearing of trails, ve- 
grading of surface for building sites, and cultivation. In 
general, any destruction of the vegetation on sandy soil 
is likely to start the sand moving. When wind blows, the 
unprotected site becomes a blowout, which increases in 
size until its control requires a large amount of Jabor, 
material, and money. 

The movement of sand can usually be stopped by plant- 
ing beach grasses or dune grasses. If this is done, 
drift fences are not needed to check sand movement. 
The most severely damaged areas may initially require 
the use of sand fences before planting is done. (See 
figures 2 and 3.) 

Beachgrass (Ammophila spp.) should be planted in. the 
rainy season, between November 1 and May 15. Plant 
three culms or stems per hill—the hills spaced 16 to 18 
inches apart in rows and between rows. Plant culms 
about 8 to 12 inches deep, and pack the sand firmly 


around the stems. The planted area should be fertilized 
with 40 pounds of cea nitrogen per acre early in 
spring every year until the plants are well established. 
After the sand has been stabilized, Scotch-broom should 
be planted on a 6 by 6 foot spacing. A year later, if 
Scotch-broom has a fair degree of survival, plant shove 
pine (Pinus contorta) over the area at a spacing of 8 by 
8 feet. An occasional strip should be left wnplanted to 
serve as an access road or future fire lane. 


CAPABILITY UNIT VITIW-1 


This unit consists of low coastal areas of marine peat 
and mud that ave overwashed daily by tides. The mis- 
cellaneous land type in this capability unit is: 


Tidal flats. 


A considerable acreage of Tidal flats could be diked 
and drained by use of tide gates, open ditches, and tile. 
Costs would be high, but wiitil these areas are drained, 
very little management can be applied or use obtained 
from these areas. 


CAPABILITY UNIT VILIS—1 


This capability unit consists of three miscellaneous land 
types— 

Made land. 
Riverwash. 
Rock land. 

Made land is in the Naval Air Station, south of Tilla- 
mook. Most areas of Made land are industrial sites, but 
a small part is used for field crops. The productivity of 
Made land can be improved if the soil is fertilized and 
properly managed. 

Rock land areas can be used only by certain types of 
wildlife. They support a thin, scattered stand of trees 
that must be protected from fire. No other management 
is practical for Rock land. 

Riverwash. is located in active stream channels. It is 
not subject to deterioration and, in natural condition, can 
be used as a source of aggregate for mixing with ce- 
ment. Willows growing on Riverwash should be pro- 
tected. Additional areas of Riverwash should be planted 
to willows to reduce the velocity of floodwater and encour- 
age siltation. 


Estimated Yields of Crops 


The estimated average acre yields of dry forage ob- 
tained from mixtures of grasses and legumes grown un- 
der three levels of management are given in table 1. 
The yields shown are merely estimates but are reliable 
enough to be of value in planning soil management. The 
estimates are for long-term averages. Yields in any 
one year, and those from parts of fields with variations 
in soils, may differ from the yields given in the table. 
Past management is reflected for a few years, but it 
gradually ceases to be a factor if replaced by better man- 
agement. Yields ave also influenced by the use of new 
varieties of plants and by improved methods of farming. 

The yields shown in column A (table 1) can be ex- 
pected if the soils are properly drained, manured, and 
harrowed but are not limed. Pastures on these soils 
are not clipped, nor is the grazing on them rotated to 
other pastures to allow rest and regrowth before 
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Taste 1—H'stimated average acre yields of dry forage 
from natures of grasses and legumes grown wnder 
three levels of management 


(Levels of management are described in text] 


Dry grass-legume forage 
Soil! 
A B Cc 
Tonsfacre | Tonsfacre | Tonsfacre 
Astoria silt loam, 3 to 12 percent 
SlopeSsaic sass n cst ee tee eee e 15 2.5 5 
Astoria silt loam, 12 to 20 percent 
SlOPC3 oc ee ee ekte ds Ses oe 1.5 Dab) leit te ceins 
Brallier peat...-------------------- 5 2 5 
Brenner silt loam__----.----------- 2. 5 3. 5 5 
Chitwood silt loam, 0 to 7 percent 
SlOpeSs2e5222eceeceecccssccdcased 2 3 5 
Chitwood silt loam, 7 to 12 percent 
SlOPCSs sou sto cess eeuscgccet 2 3 5 
Coquille and Brenner silt loams__--_- 2.5 3 @) 
Gardiner fine sandy loam, 0 to 3 per- 
cent slopesisccccseueecetee tess ene 135 2.5 5 
Gardiner fine sandy loam, over- 
washed, 8 to 7 percent slopes_. ---- 1.5 2.5 5 
Gauldy loam, 0 to 7 percent slopes --- 15 2.5 5 
Ginger silt loam, 0 to 7 percent slopes_ 2 3 4 
Hebo silty clay loam, 0 to 8 percent 
SlOPGSwague caseeceeneeeie ence kee 1.5 2.5 4 
Hembre silt loam, 3 to 12 percent 
BIO POR! one ie bats eater ia 1.5 2.5 i) 
Hembre silt loam, 12 to 20 percent 
SlOMeSs 26 Suse meee choose L5 2.5 ?) 
Knappa silt loam, 0 to 7 pereent 
slODeS 2c 2c csc cee esse kee 2 3 5 
Knappa silt loam, 7 to 12 percent 
SIOPESewatee ew edcenetes es conle ks 2 3 5 
Knappa silt loam, moderately deep, 0 
to 12 percent slopes. __.---------- 1 2 4 
Meda gravelly loam, 3 to 12 percent 
SIG PES ahs te erent tee Jat 1.5 pati 5 
Meda gravelly Joam, 12 to 20 percent 
PlODESasc.eseese toes stash case 1.5 2.5 @) 
Nehalem silt loam, 0 to 3 percent 
slopes__._._---------------.-.--- 2.5 4 5 
Nehalem silt loam, overwashed, 3 to 
to 7 percent slopes.__------_--_-- 2.5 4 i) 
Neskowin silty clay loam, 12 to 20 
percent slopes__....--------~----- 1.8 25 @) 
Nestucea silt loam. ..-.------------ 2.5 3.5 § 
Quillayute silt loam, 0 to 7 percent 
SIODES se ocent ours took ee crea 2 3 4 
Quillayute silt loam, moderately deep, 
0 to 12 percent slopes_____------_- 1 2 4 
Winema silt loam, 3 to 12 percent 
slopes..__.---------------------- 1.5 2.5 4 
Winema silt loam, 12 to 20 percent 
SIOPER so. o2 octet eee ees 15 2.5 () 
Winema silt loam, moderately deep, 
12 to 20 percent slopes____-.------ 1 2 @) 
Yaquina loamy fine sand, 0 to 3 per- 
cent slopes_..____--__-.--------- 5 1.5 3 


' Soils not suited to cultivation are omitted. 
? Soil is not irrigated or is not suited to irrigation. 


they are again grazed. The detailed description of this 
method, the least. intensive level of management, is pro- 
vided under the heading “Practices used to obtain two 
levels of yields.” 

The yields in column B can be expected if the soils are 
properly drained, manured, harrowed, limed, and fer- 
tilized. Pastures grown on them consist of improved 


varieties of grasses and legumes, which are clipped and 
grazed in rotation with other pastures. 

The yields in column C can be expected if supplemen- 
tal ivvigation by sprinklers is properly applied, im addi- 
tion to the management needed to obtain the yields in 
column B. The detailed description of this method, the 
most intensive level of management, is provided under 
the heading “Practices used to obtain two levels of yields.” 


Practices used to obtain two levels of yields 


Farmers in the Tillamook survey area use two levels 
of management to obtain the yields shown in columns A 
and C of table 1. The yields shown in column A are 
obtained under the least intensive management; those 
in column C, under intensive management. Examples 
of the practices used to establish, maintain, harvest, and 
irrigate stands of grasses and legumes on. Nehalem silt 
loam, 0 to 3 percent slopes, are given in the paragraphs 
that follow. Nehalem silt loam, 0 to 3 percent slopes, 
is in capability unit I-1. It is the highest in fertility and 
has the fewest management problems of any soil in the 
Tillamook survey area. Thus, all other soils in the sur- 
yey area require more detailed management. 

After grasses and legumes are established, they are 
used as pasture, or are harvested for hay or silage. 
Yields of dry forage obtained from Nehalem silt loam, 0 
to 3 percent slopes, under intensive management average 
5 tons per acre per year, or 15 animal-unit months of feed. 
Those obtained under the least intensive management 
average 214 tons per acre per year, or T14 animal-unit 
months of feed. 


ESTABLISHING GRASSES AND LEGUMES 


Under intensive management, the establishment of 
grasses and legumes on Nehalem silt loam, 0 to 3 per- 
cent slopes, in a sod cover, consists of shallow disking to 
cut up sod, plowing with a moldboard plow, and disking 
twelve times to break up the sod. Two tons of lime and 
400 pounds of 16-20-0 fertilizer are mixed with the soil by 
diskng. The soil is then harrowed tivelve times to 
smooth the surface and is rolled twice with a cultipacker 
to make a firm seedbed. 

Seed is applied at the rate of 17 to 19 pounds per acre 
by use of a mechanical seeder, either from April 1 to 
June 1, or from August 15 to September 15. The seed 
mixture per acre generally consists of 8 pounds of tall 
fescue, 6 pounds of orchardgrass, and 3 pounds of white 
clover. Five pounds of subterranean clover may be used 
in place of 8 pounds of white clover. 

Under the least. intensive management, mixtures of 
grasses and legumes may be established in soil that con- 
tains the remains of trees. The soil is cleared of this 
debris and is given three deep diskings, five harrowings, 
and two rollings. Seeds of the same mixture are broadcast 
at the same rate per acre and at the same time of year 
as under intensive management. 


MAINTAINING GRASSES AND LEGUMES 


Under intensive management, grasses and legumes are 
the permanent cover. Isach year the stand gets 10 tons 
per acre of solid barnyard manure and some 
liquid manure, supplemented early in spring with 80 
pounds per acre of available phosphoric acid. Every 5 
years each acre gets 1 ton of lime. While pastures are 
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rested for regrowth, tufts of grass are clipped, droppings 
are spread, molehills are leveled, and noxious weeds are 
sprayed. Rodents are controlled any time of year. 

Under the least intensive management, the stand of 
grasses and legumes has to be reestablished every 6 
years because the desirable species are crowded out by 
other plants. Each acre gets 10 tons of solid manure 
and some liquid manure every 3 years. Between graz- 
ings, the less fertile areas are harrowed and noxious 
weeds are controlled. Rodents are controlled any time 
of year. 

IRRIGATING GRASSES AND LEGUMES 

Under intensive management, supplemental irrigation 
is applied in dry weather, generally at intervals of 12 
to 14 days, or as determined by checking soil moisture 
in the field. 

Under the least intensive management, supplemental 
irrigation is not applied. 


HARVESTING GRASSES AND LEGUMES 


Under intensive management, pastures are grazed in 
rotation with other pastures from April 1 to May 15 and 
again from July 1 to December 1. Hay is cut in the 
period of May 15 to July 1 when plants are in the early 
blooming stage and are tall enough for hay. Silage is 
made from any 6-weeks’ growth of foliage when plants 
ave in the early blooming stage. 

Pastures are grazed until the foliage has been con- 
sumed to a stubble height of 2 inches and are then rested 
for about 38 weeks for regrowth, irrigation, and other 
needed management. Following the period of regrowth, 
livestock are turned back in, and the cycle of grazing 
and rest is repeated to the end of the grazing season— 
about December 1. Pastures are not grazed in winter 
or when wet; thus compacting of the soil and injuring 
forage plants by livestock are prevented. 

Under the least intensive management, pastures are 
grazed all season and the grazing is not rotated with 
other pastures. Harvests of hay and silage, the restric- 
tion of grazing during winter, and the protection of soil 
and plants from trampling are the same as practiced 
under intensive management. 


Uses of Soils for Woodland : 


Soils in the Tillamook survey area differ greatly in 
their suitability for trees. The species that grow on a 
soil are determined largely by a combination of. soil, 
climate, and other natural, conditions. 

One of the most. important factors that affect the pro- 
ductive capacity of a soil for trees is its ability to supply 
enough moisture for trees to grow and to develop an 
adequate root system. Other characteristics that affect 
soil productivity for trees are thickness of the surface 
layer, supply of plant nutrients, texture and consistence 
of the soil, depth to water table, and amount of air in 
the soil. 

The potential of each soil for producing forest trees 
was determined by field measurements checked against 
site index tables. Site index values were projected from 
soils on which trees were measured to soils on which 


*This section was written by Wuaram J. Saverwety, 
woodland specialist for western Oregon, Soil Conservation Service. 


Figure 5.—Astoria soils. Loss of tree cover is the result of fire. 


trees were not measured. Even though hardwoods occur, 
most soils are best suited to conifers (4).* 

Hazards to the growing of trees are on all sites, even 
on. the best ones. Uncontrolled fire and a dense under- 
story of brush that interferes with the establishment of 
seedlings are major problems in forest management. 
Fire consumes trees and the ground cover and exposes 
the soil to accelerated erosion. Besides killing trees, 
fire opens the way to invasion of the burned area by 
insects and diseases (fig. 5). 

Two kinds of fire do the greatest damage to small 
woodlands. These are spring fern fires and poorly at- 
tended Jand-cleaving fires. Fern fires used to be set. in 
the belief that they would improve the forage for graz- 
ing. Continued burning only encourages the growth of 
the fern. 


*Ttalic numbers in parentheses refer to Literature Cited, page 74. 
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Before starting land-clearing fires, precautions should 
be taken to prevent their spreading. Cleared material 
should be piled for burning, fire trails opened, and all 
snags felled in the area before fires are set. In addition, 
burning should not be attempted when humidity is less 
than 85 percent or when wind is more than 8 miles per 
hour. 

Slash resulting from logging is a fire hazard, the sever- 
ity of which increases with the amount of slash on the 
ground. Slash ought to be piled during the logging of 
the trees. Tt can be burned only during the fire season be- 
cause rain prevents burning it during the winter months. 
Local laws require that burning permits be obtained from 
the State fire warden before slash fires or clearing fires are 
set. 

According to the 1949 Yearbook of Agriculture, high 
temperature, low humidity, and sudden wind set the 
stage for the Tillamook wildfire of August 1933. In 11 
days this fire burned 267,000 acres of virgin forest in 
Oregon and destroyed a volume of timber equal to all 
the lumber cut in the United States im 1932. 


Woodland suitability groups of soils 


To help landowners, the soils mapped in the Tillamook 
survey area are grouped according to their suitability for 
productive woodland. Each group is made up of soils 
similar in those characteristics and qualities that affect 
their management for woodland. This grouping is shown 
in table 2 and is further explained in the paragraphs that 
follow. 

The site index ratings shown in table 2 are based on 
field measurements by employees of the Soil Conserva- 
tion Service in the period from 1950 to 1961. The rat- 
ings of management hazards are based on the observa- 
tions and experiences of employees of the Soil 
Conservation Service. The ratings in table 2 are con- 
sidered to be tentative and are subject to revision as addi- 
tional information becomes available. 

The ratings of management problems shown in table 2 
are defined as follows: 

Plant competition refers to the interference of the 
brushy understory (mainly vine maple, alder, and other 
undesirable species) to the survival and growth of young 
forest trees (mainly Douglas-fir, hemlock, spruce, and 
shore pine). Plant competition is rated slight if the un- 
desirable plants do not hinder the growth and establish- 
ment of seedlings of desirable species of forest trees. 
It is rated moderate when the undesirable species hinder 
but do not prevent the growth and establishment of 
desirable forest-tree seedlings. It is rated severe when 
the undesirable plants must be reduced to allow desirable 
forest-tree seedlings to survive and grow. 

Equipment Limitation is an evaluation of soil charac- 
teristics that is provided as a guide to owners and opera- 
tors for restricting the use of logging equipment (trucks, 
tractors, and high-lead gear) durimg specified seasons of 
the year to prevent damage to soil and trees. Soil 
characteristics used, either separately or in combination 
with each other, to determine the degree of restriction 
are: Soil stability, gradient of slope, wetness, and stoni- 
ness, The restriction on type and use of equipment has 
been rated as slight, moderate, and severe. 

Slight means that the type and use of equipment are re- 
stricted for less than 3 months per year; moderate means 


that the type and use of equipment are restricted for 3 to 
4 months per year; and severe means that the type and 
use of equipment are restricted for 4 to 6 months per 
year. 

Where used in this section, the term trafficability refers 
to the ability of the structural aggregates of the soil to 
accept stress during prolonged periods of wetness. Ex- 
cellent trafficability indicates forest equipment can oper- 
ate throughout the year without destroying the soil struc- 
ture. Good trafficability means equipment must be used 
carefully in long, wet periods. Fair traflicability means 
that equipment stresses will destroy soil structure when 
soil is very wet. 

Seedling mortality is the expected degree of loss of 
forest-tvee seedlings causecl by soil and other environ- 
mental factors. Mortality is rated slight if there is little 
or no loss of seedlings—survival of 75 percent or more. 
Mortality is moderate if less than half the seedlings 
die—generally, a survival of 50 to 75 percent. Mortality 
is severe if more than half the seedlings die—survival of 
less than. 50 percent. 

Windthrow is associated with soil drainage, which is 
determined by permeability of the subsoil and topographic 
position. ‘The rating for this problem refers to forest 
trees suited to each group of soils, as shown in table 2. 
The hazard of windthrow is rated slight on deep, well- 
drained soils that do not have a high water table. It is 
rated moderate on soils that have a moderate drainage 
restriction in the subsoil or that have a fluctuating water 
table. Windthrow is severe on soils that have poor in- 
ternal dramage, have a high water table, or are in an 
area of high-velocity wind. 

Erosion hazard is rated according to the degree of 
susceptibility of the soil to erosion because of slopes or 
physical properties. As a rule, the hazard is rated 
slight. for soils having slopes of 0 to 20 percent; moderate 
for slopes of 20 to 40 percent; and severe for slopes of 40 
percent or more. The ratings may differ, regardless of 
slope, for soils that are subject to blowing or to over- 
wash. It is assumed that logging roads are built to 
acceptable standards of grade and drainage. 


WOODLAND SUITABILITY GROUP 1 


This group consists of well-drained to excessively 
drained soils on flood plains. The soils in this group 
are— 

Gardiner fine sandy loam, 0 to 3 percent slopes. 
Gauldy loam, 0 to 7 percent slopes. 
Nehalem silt loam, 0 to 83 percent slopes. 

These soils generally have been cleared for cultivation. 
Some small, remote areas are still uncleared and are 
suited to permanent woodland production. ; 

Plant competition on these soils is severe. Chemical 
sprays, clearing, burning, and other prescribed methods 
of preparing the seedbed and of treating woodland in the 
period after regeneration can be used to encourage the 
restocking of desirable species. 

Equipment limitation is slight. The nearly level ter- 
rain and the sandy to silty soils provide rapid drainage 
and infiltration. Year-round operations are possible on 
these soils except in long periods of rain or when the 
soils are flooded. 
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Seedling mortality is slight to moderate because the 
soils are somewhat droughty in summer. Seedling mor- 
tality, however, is most generally caused by plant com- 
petition rather than by soil conditions. 

The hazard of windthrow is slight. Roots can pene- 
trate the soils easily and grow deeply. Winds of hurri- 
cane velocity cause windthrow, however. 

The hazard of erosion is slight. In extreme high water, 
overflow may cause loss of soil material. Normally, 
very little loss occurs. Deposition may occur in some 
areas. 

WOODLAND SUITABILITY GROUP 2 


This group consists of poorly drained soils on low 
stream deltas that are traversed by tidal sloughs. The 
soils have a high water table. Unless protected by dikes, 
they are subject to tidal and fresh-water overflow. The 
soils in this group are— 

Coquille and Brenner silt loams. 


Most areas of these soils protected by dikes have been 
cleared for cultivation. Some will remain in their natu- 
ral condition for a long time because clearing costs are 
high. Physical limitations and low productivity make 
these soils undesirable for woodland. It is doubtful if 
growing trees as a crop is economically feasible. 

The main problems are poor regeneration, excessive 
windthrow, and the lack of accessibility. Natural stands 
of trees on these soils are never well stocked, because 
windthrow is continuous year after year. Winter storms 
and high tides may flood these soils. Consequently, seed- 
lings are subject to drowning. In addition, salt water 
may kill seedlings along salt-water bays. These hazards 
greatly reduce the yield of wood, so long-term woodland 
management cannot be planned. If these soils are diked 
and drained, they may be cleared and made fairly 
productive for pasture. 


WOODLAND SUITABILITY GROUP 8 


This group consists of well-drained, moderately fine 
textured soils on fans and terraces. In some areas, the 
underlying gravel is near enough to the surface to affect 
productivity. The soils in this group are— 

Knappa silt loam, 0 to 7 percent slopes. 

Knappa silt loam, 7 to 12 percent slopes. 

Knappa silt loam, moderately deep, 0 to 12 percent slopes. 
Meda gravelly loam, 3 to 12 pereent slopes. 

Meda gravelly loam, 12 to 20 percent slopes. 

Most areas of these soils have been cleared for culti- 
vation. Small, inaccessible, and remote areas will prob- 
ably remain in native vegetation. 

Plant competition is severe on these soils. To insure 
adequate natural or artificial regeneration of desirable 
trees, areas of these soils should be treated by clearing, 
spraying, and burning the undesirable vegetation. 

Equipment limitation is slight in areas that have a 
gravelly subsoil and is moderate in the other areas. Use 
of equipment must be restricted for 3 to 4 months in the 
fall, winter, and early spring because of heavy rainfall. 

Seedling mortality varies from slight to moderate. 
On the gravelly areas mortality is moderate; on the deep 
soils, it is slight. Hazards other than soil characteristics 
are causes of seedling mortality. 

The hazard of windthrow is generally slight, but winds 
of hurricane velocity cause an abnormal amount of 


windthrow. Some areas adjacent to hills have a high 
water table and may also have a moderate windthrow 
problem. 

Erosion hazards are slight on gentle slopes and are 
moderate on moderately steep slopes. 


WOODLAND SUITABILITY GROUP 4 


This group consists of well-drained, moderately fine 
textured, dark-colored soils on terraces. Most areas 
have been cleared, but a small acreage is still wooded. 
The soils in this group are— 

Quillayute silt loam, 0 to 7 percent slopes. 
Quillayute silt loam, moderately deep, 0 to 12 percent slopes. 

Plant competition to desirable trees is severe. Salmon- 
berry generally invades cutover areas and must be re- 
moved to insure adequate growth and survival of conifers. 

The equipment limitation is slight on the highest areas. 
It is moderate in Jow areas next to bottom lands, mainly 
because drainage is blocked. Use of equipment is re- 
stricted for 8 to 4 months. 

Seedling mortality is slight; good seedling survival of 
the desirable tree species is generally assured. Wind- 
throw hazard is slight. Occasional winds of hurricane 
velocity are the main cause of windthrow. 

The soils in this woodland suitability group are very 
stable and do not easily erode. Consequently, the hazard 
of erosion is slight. 


WOOPLAND SUITABILITY GROUP 5 


This group consists of imperfectly drained to poorly 
drained, fine-textured soils on fans, low terraces, and 
flood plains. Most areas have been cleared for cultiva- 
tion, but some are still in native vegetation because they 
are small or inaccessible. The soils in this group are— 

Brenner silt loam. 

Chitwood silt loam, 0 to 7 percent slopes. 
Chitwood silt loam, 7 to 12 percent slopes. 
Ginger silt loam, 0 to 7 percent slopes. 
Hebo silty clay loam, 0 to 8 percent slopes. 
Nestucea silt loam, 

Plant competition is severe. <A fluctuating high water 
table allows water-loving plants to grow well. Tree 
seedlings are generally smothered by the heavy growth 
of such plants. Spraying, clearing, or other measures are 
needed to insure the restocking of desirable plants. 

The equipment. limitation is moderate on the imper- 
fectly drained soils and severe on poorly drained ones. 
Use of equipment is restricted for 38 to 6 months to 
prevent damage to the soils. 

Seedling mortality is slight on the imperfectly drained 
soils and moderate on the poorly drained soils. Seed- 
lings growing im depressions may be killed by the ftuctu- 
ating high water table. 

The hazard of windthrow is severe, especially during 
late winter storms when soils are saturated. The erosion 
hazard is slight, and only normal procedures are needed 
to prevent soil losses. 


WOODLAND SUITABILITY GROUP 6 
This group consists of an imperfectly drained, coarse- 
textured soil in basins and on low terraces. The only soil 
in the group is Yaquina loamy fine sand, 0 to 8 percent 
slopes. Most of this soil has not been cleared because 
drainage is a problem. 
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Plant competition is moderate. The evergreen under- 
story slows restocking of desirable trees, but it does not 
prevent regeneration if there is an adequate source of 
tree seecl. 

Equipment limitation is slight to moderate because the 
sandy soil provides excellent trafficability. However, 
storms may restrict use of equipment for several months 
late in winter because they cause a rise in the water 
table. 

Seedling mortality is sight. Survival is generally ex- 
cellent because the water table is fairly high and roots 
can reach water. Stands tend to be overstocked. 

The hazard of windthvow is severe because of a high 
water table during winter storms. Tree roots are in firm 
soil in the highest areas but not in drainageways. Indi- 
vidual, exposed trees generally blow over. 

The erosion hazard is slight on gentle slopes and 
moderate on moderate slopes. Fires that. consume the 
surface vegetation expose the soil and may cause wind 
erosion. 

WOODLAND SUITABILITY GROUP 7 


This group consists of well-drained, fine to moderately 
fine textured, deep soils on gently sloping to moderately 
steep foothills and low valley slopes over sedimentary 
rock. The soils in this group are— 

Astoria silt loam, 8 to 12 percent slopes, 

Astoria silt loam, 12 to 20 percent slopes. 

Winema silt loam, 8 to 12 percent slopes. 

Winema silt loam, 12 to 20 percent slopes. 

Winema silt loam, moderately deep, 12 to 20 percent slopes. 

Many areas of these soils have been cleared and are 
used for pasture. Small acreages and remote areas are 
still in native vegetation. 

Plant competition is severe. Abundant precipitation 
and the long, mild growing season favor a lush growth 
of shrubs and less destrable trees, which strongly com- 
pete with forest trees. Clearing, burning, spraying, and 
other methods of preparing seedbeds and treating Jand 
in the period after regeneration are needed to help re- 
stock woodland with desirable species. 

The equipment limitation is moderate. The use of 
equipment is generally restricted for about 3 months a 
year, the actual time depending on moisture in the 
soils. If equipment is used when it should not be used, 
soil structure, soil stability, and tree roots can be 
seriously damaged. 

Seedling mortality is slight. As a rule, mortality is 
the result of plant competition or animal damage. 
Neither drought nor soil texture is a problem. 

The hazard of windthrow is moderate. Soils in de- 
pressions or in nearly level areas adjacent to steep slopes 
may be saturated in winter during periods of high wind 
velocity. Windthrow is severe in these areas. 

The hazard of erosion is slight on the gentle and mod- 
erate slopes, and on moderately steep slopes. Normal 
practices are needed to control erosion. 


WOODLAND SUITABILITY GROUP 8 


This group consists of well-drained, fine to moderately 
fine fextured, deep to moderately deep soils on steep 
hills over sedimentary rock. The soils are— 

Astoria silt loam, 20 to 40 percent slopes. 
Astoria silt loam, moderately deep, 20 to 40 percent slopes. 


Winema silt loam, 20 to 40 pereent slopes. 
Winema silt loam, moderately deep, 20 to 40 percent slopes. 


About 10 percent of the acreage of these soils is mod- 
erately deep, and 90 percent is deep. Nearly all areas 
are wooded. Competition to trees is moderate on upper 
slopes and convex surfaces, which are generally occupied 
by the moderately deep soils. It is severe on the lower 
slopes, where soils are generally deeper and where more 
moisture accumulates. Chemical sprays or hand clear- 
ing are generally needed when the competition is too 
severe for satisfactory regeneration and growth of trees. 

The equipment limitation is moderate. The use of 
equipment generally has to be restricted for about 3 
months per year to prevent damage to soil and tree roots. 
This period can be shortened by the use of cable logging 
systems. Tractor logging should not be practiced on 
these slopes, especially when the soils are wet. 

Seedling mortality is moderate on south- and west- 
facing slopes occupied by soils of moderate depth. 
Otherwise, it is slight. 

The hazard of windthrow is slight on upper and convex 
slopes and is moderate on concave and lower slopes. 
It varies according to the amount of moisture in the soils. 

The hazard of erosion is moderate if logging is done by 
the conventional systems in which cables and roads are 
used. 


WOODLAND SUITABILITY GROUP 9 

This group consists of well-drained, fine to moderately 
fine textured, deep to moderately deep soils on very 
steep hills over sedimentary rock. The soils are— 

Astoria silt loam, 40 to 60 pereent slopes. 
Astoria silt loam, moderately deep, 40 to 60 percent slopes. 

About 10 percent of the acreage of these soils is mod- 
erately deep, and 90 percent is deep. Nearly all areas 
are wooded. Plant competition is moderate on upper 
slopes and convex surfaces, and. it is severe on the lower, 
or concave surfaces, and in drainageways. Spraying, 
burning, or other prescribed treatment is needed to elim- 
inate severe competition and favor the growth of trees. 

The equipment limitation is moderate. Cable systems 
of logging should be used. The use of logging equipment 
may have to be discontinued or restricted for about 3 
months during the wet season to prevent damage to the 
soils, 

Seedling mortality is severe on all aspects because of 
damage caused by soil creep (fig. 6). Exposure causes 
mortality on south- and west-facing slopes. Mortality is 
most, severe on upper convex slopes and is ordinarily 
moderately severe on lower slopes, though severity de- 
pends somewhat on the aspect. 

The hazard of windthrow is moderate. It is least on 
the upper convex slopes and greatest on the lower 
concave slopes. 

The erosion hazard is severe. Logging should be done 
carefully, and roads should be properly located, built, 
and drained to prevent serious erosion (fig, 7). 


WOODLAND SUITABILITY GROUP 10 


This group consists of well-drained, moderately fine 
textured, deep soils on gently sloping to moderately 
steep hills over igneous rocks. The soils are— 


Hembre silt loain, 3 to 12 percent slopes. 
Hembre silt loam, 12 to 20 percent slopes. 
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Figure 6.—The Astoria soils are unstable on steep slopes, The lack of a seed source has prevented natural reforestation on this slope 
for the past 28 years. 


Many areas have been cleared for pasture. Odd 
corners and remote areas will probably remain un- 
cleared. Plant competition to conifers is severe. Salm- 
onberry generally invades logged areas, and it needs to 
be eradicated to encourage the survival and growth of 
conifers. 

The equipment limitation is slight. 
good most of the time. 

Seedling mortality is slight. Most of the mortality is 
caused by brush that overtops and smothers seedlings. 

The hazard of windthrow is shght. These soils are 
permeable; trees are windfirm, 

The hazard of erosion is slight. The soils ave stable 
under the action of rain and running water. 


Trafhcability is 


WOODLAND SUITABILITY GROUP 11 


This group consists of well-drained, moderately fine 
textured, deep to moderately deep soils on steep hills 
over igneous rock. The soils are— 


Hembre silt loam, 20 to 40 percent slopes. 
Hembre silt loam, moderately deep, 20 to 40 percent slopes. 

The soils are mostly wooded. About 10 percent of 
their area is moderately deep, and 90 percent is deep. 

Plant competition is usually severe, but it is moderate 
on the upper slopes of high hills and mountains. Sal- 
monberry generally invades these soils after trees have 
been harvested. It has to be eradicated before good sur- 
vival and growth of conifers can be obtained. 

The equipment limitation is slight. Except in the 
wettest. weather, the high-lead system can be used with- 
out damaging the soil. 

Seedling mortality is slight because moisture is abun- 
dant during the growing season. The causes of mortality 
are generally not related to the soil. 

The hazard of windthrow is slight. 
trate and trees wre windfirm. 

The hazard of erosion is moderate. Normal engineer- 
ing practices wil] control erosion on roads and trails. 


Roots can pene- 


TILLAMOOK AREA, OREGON 27 


Figure 7.—The patch system is an improved method of harvesting woodlands. This system provides a network of access roads and an 


adequate source of seed for reforestation. 


It also helps in the control of fire erosion. 


(Courtesy Dept. of Forestry, State of 


Oregon.) 


WOODLAND SUITABILITY GROUP 12 


This group consists of well-drained, moderately fine 
textured, deep to moderately deep soils on very steep 
hills over igneous rock. The soils are— 

Hembre silt loam, 40 to 60 percent slopes. 
Hembre silt loam, moderately deep, 40 to 60 percent slopes. 

These soils are nearly all wooded and should not be 
converted to other uses. About 10 percent of their acre- 
age is moderately deep, and 90 percent is deep. 

Plant competition is moderate. These soils are drier 
than those on gentler slopes, but the invasion of brush is 
not so severe. Regeneration of desirable trees occurs if 
a good seed source is available. Brush may have to be 
controlled in some places. 

The equipment limitation is slight. Trafficability is 
excellent for high-lead logging systems. 

Seedling mortality is moderate. Some loss is caused 
by drought, and some by soil creep and roll, which 
cas new seedlings. Large planting stock should be 
used. 


The hazard of windthrow is sight. Roots can pene- 
trate this soil, and the trees are generally windfirm except 
in winds of hurricane velocity. 

The hazard of erosion is severe. ‘The use of tractors 
on these soils should be restricted. Uphill high-lead 
yarding is desirable to prevent excessive disturbance of 
the soils. Roads and trails need extra maintenance to 
control erosion. 


WOODLAND SUITABILITY GROUP 13 

This group consists of a well-drained, moderately fine 
textured, moderately deep, dark-colored soil on mod- 
erately steep hills underlain by igneous rock. In this 
area only one soil is in this group—Neskowin silty clay 
loam, 12 to 20 percent slopes. This soil is mostly in 
grass, but scattered groves of spruce occur. 

Plant competition is moderate from grasses or from 
shrubs. Natural regeneration of trees is generally ob- 
tained without treating the competing vegetation. How- 
ever, the competition may have to be reduced or removed 


28 SOIL SURVEY SERIES 1957, NO. 18 


to obtain the fullest growth and development of the 
desired trees. 

The equipment limitation is slight to moderate. The 
use of equipment has to be restricted for less than 3 
months in some years and for more than 3 months in 
others. If equipment is operated in wet weather, the 
soil and roots of trees are damaged. 

Seedling mortality is moderate on north and east slopes 
and in aveas protected from strong summer winds. It is 
severe on south and west slopes and in areas subject to 
strong summer winds. ; 

The hazard of windthrow is slight. Roots easily pene- 
trate these soils and anchor in the fractured, rocky 
substratum. Trees are windfirm. 

The hazard of erosion is slight to moderate. Roads 
and trails used for tractor logging need careful mainte- 
nance for control of erosion. 


WOODLAND SUITABILITY GROUP 14 


This group consists of a well-drained, moderately fine 
textured, dark-colored soil on steep hills underlain by 
igneous rock. Only one soil is in this group—Neskowin 
silty clay loam, 20 to 40 percent. slopes. This soil is 
mainly m grass, but groves of spruce occur m some 
places. 

Plant competition is moderate from grasses or from 
shrubs. Natural regeneration of trees generally is ob- 
tained without treating the competing vegetation. How- 
ever, the competition may have to be reduced to obtain 
the fullest growth of conifers. 

The equipment limitation is moderate. The use of 
equipment generally has to be restricted more than 3 
months each year to prevent damage to the soil and to 
tree roots, ; 

Seedling mortality is severe on south- and west-facing 
slopes nearest the ocean, and it is moderate elsewhere. 

The hazard of windthrow is slight. Trees anchor well 
in this sotl. Extreme winds may cause some windthrow. 

The hazard of erosion is moderate. Nearly all erosion 
can be prevented on properly drained roads 1f logging is 
done during the dry season. Poorly drained roads are 
severely eroded. 


WOODLAND SUITABILITY GROUP 16 


This group consists of well-drained, moderately fine 
textured, moderately deep, dark-colored soils on very 
steep hills that are underlain by igneous rock. Only 
one soil is in this group—Neskowin silty clay loam, 40 
to 60 percent slopes. This soil is covered by grasses or 
by spruce trees. 

Plant competition is moderate from grasses or from 
shrubs. In places the competition of thick growths of 
alder must be reduced before spruce can grow properly. 

The equipment limitation is severe. Only uphill cable 
logging or other similar methods of logging should be 
used. The use of equipment should be restricted for 3 
to 6 months to prevent damage to the soil. 

Seedling mortality is severe on south and west: slopes 
along the ocean; elsewhere it is moderate. 

The hazard of windthrow is slight. Trees are windfirm 
if roots are not disturbed or cut by road-building or by 
logging equipment. Winds of hurricane velocity some- 
times cause windthrow. 


The hazard of erosion is severe on this soil. Logging 
should be done with care to prevent erosion. 


WOODLAND SUITABILITY GROUP 16 


This group consists of well-draimed, deep, coarse-tex- 
tured soils on hills. The only soil in this group is Netarts 
fine sandy loam, 7 to 30 percent slopes. This soil is 
mainly wooded; very little of it has been cleared for 
other purposes. 

Plant competition is slight. Excellent germination 
and growth are generally obtained. 

The equipment limitation. is slight. Except during 
long storms, equipment can operate without damage to 
the soil. 

Seedling mortality is moderate on south- and west- 
facing slopes and is slight on other slopes. 


The hazard of windthrow is slight to moderate. It in- 
creases when trees become mature and very tall. Young 


trees on this soil are generally not damaged by 
windthrow. 

The hazard of erosion is severe. This soil erodes easily 
by wind or water, and it should be used with care to 
prevent soil losses. Some type of permanent cover is 
desirable at all times for areas not in roads. 

This soil is suitable for growing the evergreen floral 
shrubs—huckleberry, salal, and rhododendron. These 
plants can be harvested for bouquets and floral sprays. 


WOODLAND SULTABILITY 


This group consists of soils on flood plains subject to 
overwash or to ponding. The soils in this group are— 


wROUP 17 


Brallier peat. 

Gardiner fine sandy loam, overwashed, 3 to 7 percent slopes. 
Gauldy loam, shallow, 0 to 7 percent slopes. 

Nehalem silt loam, overwashed, 8 to 7 percent slopes. 

These soils have very little commercial timber grow- 
ing on them. They are highly variable in potential and 
suitability for commercial woodland. In. addition, the 
hazards of management range from slight to severe. 


WOODLAND SUITARILITY GROUP 18 
This group consists of the following land types— 


Active dune land. 
Made land. 
Riverwash. 
Roek land. 
Tidal flats. 
These land types are not suited to trees and should not 
be considered for woodland use. 


Woodland yield 


The higher the quality of a woodland soil and the 
greater the favorability of other natural conditions, the 
faster is the diameter, height, and volume growth of sin- 
gle trees and of entire stands. Because of greater rapid- 
ity of growth, the early competition on good sites is keener 
than that on poor sites, and weaklings ave eliminated 
more quickly. At a given age, therefore, woodland on. a 
good site generally contains larger and taller, but prob- 
ably fewer, trees than woodland on a poor site. Stand 
volume, accordingly is much greater on the good site. 

Figure 8 shows the average annual per acre yield at 
100 years of age for well-stocked, unmanaged stands of 
Sitka spruce, western hemlock, and Douglas-fir. Figures 
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Figure 8.—Average annual per acre yield at 100 years of age for 
Sitka spruce, western hemlock, and Douglas-fir in well-stocked, 
unmanaged stands. Measurement is board feet, Scribner rule, in 


trees 12 inches and larger in diameter. (Adapted from the work 
of McArdle and Meyer (8, 9).) 


from this chart may help the landowner to determine the 
potential productivity of his soil for wood crops and to 
guide him in selecting the proper use of his land. 


Engineering Properties of the Soils 


This section is provided so that the soil survey infor- 
mation in this report can be more readily used for 
engineering purposes. The information can be used to— 


1. Design dams, dikes, tide gates, and other soil and 
water conservation structures on farms and 
ranches. 

Locate and design access roads and highways. 
3. Estimate runoff, determine erosion hazards, and 
analyze other hydrologic characteristics that are 
important in the planning and preliminary design 
of watershed. projects or terrain units. 

Locate sources of sand, gravel, or fill material 
for construction purposes. 


Pe 


5. Determine the suitability of soils for industrial, 
business, residential, and recreational develop- 
ments. 

6. Determine the suitability of soils for cross-country 
movement of vehicles and construction equipment. 


However, the mapping und descriptive report are some- 
what generalized and should be used only in planning 
more detailed field investigations to determine the condi- 
tion of the soit, in place, at the construction. site. 


In order to make the best use of the map and the 
descriptive report, the engineer should understand the 
classification system used by soil scientists. He should 
also have a knowledge of the physical properties of the 
soil material and of the condition of the soil when it is in 
place. Therefore, he should test the soil material and 
observe its behavior when used in engineering structures 
and foundations. Then the engineer can develop design 
criteria for the soi] units delineated on the map. 


Soil test data 


Samples from three extensive soil series in the Tilla- 
mook survey area were tested in accordance with stand- 
ard AASHO procedure (2) to help evaluate the soils for 
engineering purposes. The soil series selected for test- 
ing have characteristics that are similar to those of 
several other soil series. Consequently, the tested soils 
are a benchmark from which the engineering charac- 
teristics of soils not tested can be estimated. “The pro- 
file of each tested soil was sampled to a depth of 5 feet 
at the modal site for the series. The test data are shown 
in table 3. 

The engineering soil classifications in table 3 are based 
on data obtained by mechanical analyses and on tests 
made to determine liquid limits and plastic limits. The 
mechanical analyses were made by combined sieve and 
hydrometer methods. Percentages of clay obtained by 
these hydrometer method tests are suitable only for use 
in the AASHO and Unified soil classification systems. 

The values of the liquid limit and plasticity index in- 
dicate the effect of water on the consistence of soil ma- 
terial. These values help determine the load-bearing 
capacity of a soil. As the moisture content of a clayey 
soil increases from a very dry state, the material changes 
from a solid to a semisolid, or plastic, state. As the 
moisture content is further increased, the material 
changes from a plastic to a liquid state. The plastic 
limit is the moisture content at which the material passes 
from a solid to a plastic state. 

The liquid limit is the moisture content at which the 
material passes from a plastic to a liquid state. The 
plasticity index is the numerical difference between 
the liquid limit and the plastic limit. It indicates the 
range of moisture content within which soil material is 
plastic. 

The moisture-density determination reflects compac- 
tion characteristics of the tested soils. If a dry soil ma- 
terial is compacted at successively higher moisture 
content, assuming that the compactive effort remains 
constant, the density of the compacted material will in- 
crease until the “optimum moisture content” is reached. 
After that, the density decreases with increase in mois- 
ture content. The highest dry density obtained in the 
compaction test is termed “maximum density.” Mois- 
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Tasie 38.—L'ngineering test data for soil samples 
[Absence of data in a column indicates 


Soil name and location 


Astoria silt loam: 
SWYUNEY sec. 23, T.15., RB. 8 WLLL --- 


Coquille silt loam: 
NWN W sec. 35, T. 3 N., R. 10 W_.------ 


Hebo silty clay loam: A 
NEWNEM sec. 14, T. 45., R. 10 WL. --.----- 


Moisture-density 2 
Oregon 
State 
Parent material University | Depth Horizon 
report Maximum | Optimum 
No. dry moisture 
density 
Inches Lb, per cu, fe. Percent 
THocene siltstone.-------- 240-3 0-19 Al 60 53 
240-2 19-50 B2 80 35 
240-1 50-77+] CDr 81 37 
Recent alluvium over! 240-22 0-13 Apg 79 36 
tidal mud. 240-23 19-40 | C2g 77 34 
240-24. 40-60+-) D 93 26 
Recent alluvium (fans) ~~. 240-35 0-4. Apg 76 37 
240-37 19-29 | BG2 77 38 
240-36 29-88 | BG3 88 30 
1 Tests were performed by Oregon State University under a cooperative agreement with the Oregon State Highway Department 


and the U.S. Department of Commerce, Bureau of Public Roads, in accordance with standard procedures of the American Association of 


State Highway Officials (2). 


2 Based on the Moisture-Density Relations of Soils Using 5.5-pound Rammer and 12-inch Drop, AASHO Designation T 99-57, 


Method A (8). 


3 Mechanical Analyses according to the American Association of State Highway Officials Designation T 88-57. 


Results by this pro- 


cedure frequently may differ somewhat from results that would have been obtained by the soil survey procedure of the Soil Conservation 


Serviee (SCS). 


are calculated on the basis of all the material, including that coarser than 2 millimetcrs in diameter. 


ture-density data are important in earthwork, for, as a 
rule, optimum stability is obtained if the soil is com- 
pacted to about the maximum density when it is at ap- 
proximately the optimum moisture content. ; : 

Table 3 also gives the two engineering classifications 
for each soil sample. These classifications are based 
on the mechanical analysis, the liquid limit, and the 
plastic limit. 


Engineering classification and physical 
properties of the soils 


Many engineers classify a soil material by either the 
AASHO (9, 17) ov the Unified (75, 12) classification. 
Both classifications are based on the performance of soils 
under loads imposed by engineering uses. Gradation of 
materials as determined by the mechanical analysis and 
plasticity values have been found to correlate in general 
with performance chavacteristics under varied uses. 
The classification permits the engineer to make a rapid 
appraisal of the soil material by comparing it with other 
soils having the same classification. 

Most highway engineers classify soil material in ac- 
cordance with the AASHO method. In this method soi] 
material is classified in seven principal groups. The 
groups range from A-1, which is gravelly soil of high 
bearing capacity, to A-T, which consists of clay soil 
having a low strength when wet. In each group the rela- 
tive engineering value of the soil material is indicated 
by a group index number. Group indexes range from 0 
for the best material to 20 for the poorest. The group 


In the AASHO procedure, the fine material is analyzed by the hydrometer method and the various grain-size fractions 


In the SCS soil survey procedure, 


index number is shown in parentheses following the soil 
group symbol; for example, A-4(8). 

Some engineers prefer to use the Unified soil classifica- 
tion system. In this system soil material is divided 
into 15 classes that are designated by pairs of letters. 
Eight classes are for coarse-grained material, six for 
fine-grained, and one for highly organic material. Me- 
chanical analyses are used to determine the GW, GP, 
SW, and SP classes of material; mechanical analyses, 
hquid limit, and plasticity index are used to determine 
GM, GC, SM, SC, and fine-grained materials. The Uni- 
fied system is most useful for determining engineering 
suitability of soils for other than highway work. 

The estimated engineering classifications and physical 
properties of soils by soil series and Jand types are shown 
in table 4. Kstimates are generally given for the main 
horizons to a depth of as much as 5 feet. 

In many types of construction, soil material is mixed 
and crushed, and the natural structural units are se- 
verely disturbed. Some uses of the soil, however, only 
partly disturb the profile. Uses in which soil is only 
slightly disturbed include development of urban areas 
and the logging of woodlands. For these uses, soil in 
place needs to have the capacity to carry a load. 

Soils in the Tillamook survey area are strongly acid 
to extremely acid; concrete structures in these soils 
need special protection from the acidity. Tile used for 
drains must be made of clay or of a specially prepared 
grade of concrete. 
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taken from three soil profiles, Tillamook Area, Oregon 
data are not available or not applicable} 


Mechanical analysis 3 Classification 
Percentage passing sieve— Percentage smaller than— Liquid | Plasticity 
limit index AASHO 4 Unified § 
No. 10 No. 40 No. 200 0.05 mm, | 0.02 mm, | 0.005 mm. | 0.002 mm. 
(2.0 mm.) |(0.42 mm.)} (0.074 mm.) 
100 93 74 63 41 17 9 °NP @NP | A-4(8)_._---_- ML. 
100 94 80 76 55 31 19 51 13 | A-7-5(11)_..-| MH. 
100 86 59 57 47 28 16 58 11 | A-7-5(7)____- MH. 
100 98 82 70 38 7 5 53 13 | A-7-5(12)____| MH 
100 98 73 59 32 9 5 50 11 | A-7-5(10)____] MT. 
Sete vece 100 62> Se cee cece les. ota mes | ee ete a osetia aac 39 8} A~4(5)_--2.-.] ML. 
100 92 83 79 58 26 16 59 12 | A-7-5(13)___.] MH. 
100 94 87 84 76 62 52 74 21 | A-7-5(16)___._| MH 
7 82 70 53 51 42 29 22 45 11 | A-7-5(4)._._- ML, 


the fine material is analyzed by the pipette method and the material coarser than 2 millimeters in diameter is excluded from calculations 


of grain-size fractions. 


The mechanical analyses used in this table are not suitable for use in naming textural classes for soils. 


‘ Based on Standard Specifications for Highway Materials and Methods of Sampling and Testing. The Classification of Soils and 
Soil-Aggregate Mixtures for Highway Construction Purposes, AASHO Designation M 145-49 (2), 
§ Based on the Unified Soil Classification System, Technical Memorandum No. 3-357, Volume 1, Waterways Experiment Station, 


Corps of Engineers, March 1958 (15). 
6 NP =Nonplastic. 


7 Complete sieve analysis was as follows: 85 percent passed sieve No. 4; 90 percent passed 1-inch sieve; and 100 percent passed 3-inch 


ieve. 


Hydrologic groupings 


Soils are placed in hydrologic groups according to 
their potential to yield runoff. Knowledge of runoif is 
needed to estimate volume and peak rate of runoff from 
specified areas for various lengths and intensities of 
storms. This information is used in the design of water- 
control structures. 

The runoff potential of the soils in various hydrologic 
groups ranges from those that shed almost no precipita- 
tion (group A) to those that shed nearly all the precipi- 
tation (group D). Texture and depth of soil are good 
indicators of the absorptive capacity of a soil, but they 
may not determine the group in which a soil is placed. 
A moderately coarse textured soil may seal at the surface 
under the impact of rain and may, therefore, shed most 
of the water that falls on it. A soil of finer texture, 
however, may absorb rain more readily. Other factors 
may also be considered in grouping a soil. Soils in the 
Tillamook survey area have been placed in four hydro- 
logic groups according to their potential to yield runoff. 

Group A.—Coarse and moderately coarse textured 
soils and peat soils that transmit water through their 
profile and substratum at a high rate. These soils have 
the lowest runoff potential. Two land types, and soils of 
the following series, are in this group— 

Active dune sand. 
Brallier series. 
Gauldy series. 


Netarts series. 

Riverwash. 

Yaquina series, 

The soils in this group have an area of about 8,989 
689-407—64—_—-3 


acres, most of which is next to the ocean. The Brallier 
and Yaquina soils are frequently flooded. 

Group B.—Medium- to fine-textured, moderately deep 
to very deep soils having a moderate rate of water 
transmission through the profile. Soils of the following 
series are in this group— 

Astoria series. 


Coquille series. 
Gardiner series. 


Meda series. 

Nehalem series. 

Neskowin series. 
Hembre series. Quillayute series. 
Knappa series. Winema series, 

These soils have an area of about 114,508 acres. 
of the Coquille series are frequently flooded. 

Group C.—Fine-textured, deep and very deep soils that 
have a slow rate of water transmission through the sub- 
soil. One land type, and soils of the following series, 
are in this group— 

Brenner series. 
Chitwood series. 
Ginger series. 

These soils have an area of about 8,422 acres. 
soils, excluding Made land, are frequently flooded. 

Group D—Fine-textured, deep soils, and impervious 
material exposed or covered by a thin mantle of soil. 
These soils have the highest runoff potential. In this 
group are 

Rock land. 
Tidal flats. 


These soils have an area of about 3,909 acres. 


Those 


Made land. 
Nestucca series. 


All the 


Hebo series. 
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Tasty 4—Brief descriptions of soils and their estimated 


[Absence of data in column indicates 


; a Dominant | Trafficability 
Soils, map symbols, and descriptions! Restriction to the movement of slope in long, wet 
water and its depth from surface? range periods 4 
Active dune land (Aq): Percent 
Moving, wind-segregated sand.__.___-.----.----------.----- None. 2 seese sd eecheee een cSks ees. espe ce ese Good.._-----. 
Astoria ? (AsC, AsD, AsF, AsG, AtF, AtG): 
Deep, well-drained upland soil formed jin sedimentary residuum; | Soft, fractured siltstone at 50 to 77 20-40 | Poor.__--.-.- 
substratum moderately restricts movement of water; very inches. 
strongly acid. 
Brallier (Bp): 
Very deep, poorly drained organic soil with a strong restriction | High water table at 0 to 6 inches; resid- 0-3 None.-------- 
to movement of water in subsoil; surface layer is very strongly ual peat in discontinuous layers as 
to extremely acid. much as 4 inches thick at a depth of 
6 inches or more. 
Brenner (Br): 
Deep, imperfectly drained soil on flood plains consisting of mixed | High water table at 7 to 13 inches; silty 0-3 Very poor. --- 
alluvium; has moderately strong restriction to movement of clay substratum at 21 to 24 inches. 
water; flooded in high water; strongly acid. 
Chitwood (ChB, ChC): 
Deep, imperfectly drained soils formed on terraces in mixed old | Silty clay subsoil at 23 to 27 inches___- 0-7 Very poor_-—-- 
alluvium derived from shale; moderately strong restriction , 
to movement of water in subsoil; very strongly acid. 
Coquille? (Co) : 
Deep, poorly drained soil on tideland and flat stream deltas | High water table at 0 to 6 inches; silty 0-3 None.._.----- 
subject to inundation; formed in mixed recent alluvium; or clayey tidal mud at 24 to 40 
moderately strong restriction to flow of water in substratum ; inches. 
very strongly to extremely acid. 
Gardiner (GaA, GdB): 
Deep, well-drained sandy loam formed in mixed alluvium on | None___..--._.-------------------- 0-3 Good... .----- 
flood plains; no restriction to movement of water; flooded at 
times; strongly acid. 
Gauldy (GmB, GsB): 
Deep, somewhat excessively drained soil formed in mixed recent | None..__.-------.----------------- 0-7 Good__.---.-- 
alluvium on flood plains of streams with gravelly beds; no 
obstructions to movement of water; strongly acid. 
Ginger (GtB): 
Deep, imperfectly drained soil formed in mixed old alluvium on | Silty clay subsoil at 20 to 26 inches; 0-3 None_.._----- 
terraces; moderately strong restriction to movement of water cemented gravel in substratum at 52 
in subsoil; surface layer high in organic matter and very to 60 inches. 
strongly acid. 
Hebo’? (HbA): 
Deep, poorly drained soil formed in sedimentary and mixed | Clay subsoil at 10 to 14 inches...-...- 0-3 None-.--.---- 
alluvium on fans and terraces; strong restriction to movement 
of water in subsoil; surface layer moderately high in organic 
matter and very strongly acid. 
Hembre (HeC, HeD, HeF, HeG, HmF, HmG): 
‘Deep to moderately deep, well-drained upland soil on hard basalt | Basalt bedrock at 30 to 48 inches_..... 40+} Fair_..._---- 
bedrock; nearly complete restriction to vertical movement of 


water in substratum; very strongly acid. 
See footnotes at end of table. 
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engineering classifications and physical properties 


data are not applicable or not available] 


Horizon Classification Suitability as source of-— 
depth Liquid Plasticity 
from limit index 
surface AASHO Unified Topsoil Fill § Sand or gravel 
Fnthes 
0-60+ | A-2 or A-3_.--] SM or SP__.._. (Q) () | Not suitable... eet aa if stabi- | Poor. 
lized. 
0-19 ) A-4___.2__-__- Wibza22 soscecee (°) () Good... -.-+---. Poor; organic sur- | Not suitable. 
face soil. 
19-50 A-7-5____.---- fs ee 51.0 13.0] Fair.........-- WAT parte en er ete eae re Not suitable. 
50-77-+; A-7~5____----- MH. --------- 58. 0 11.0 | Not suitable.___| Fair_..__---------- Not suitable. 
O=24)* eoceseccmasooss ee Sees a 222 ees octece: | Seeetouscs Not suitable__._} Not suitable_.....__ Not suitable. 
a eee Pti se et tees eae eenee sees Not suitable.__.| Not suitable.-_--___ Not suitable. 
48-60 | .. 2 ---- ee Pbicsceece cacccleesectoked Yodo saus Not suitable__._| Not suitable. .--_.__ Not suitable. 
0-13 A-6 or A-7_...| ML or MH.--- 50. 0 12.0 | Good______-L.. Poor; wet plastic Not suitable. 
clay. 
13-52 | A-6 or A-7__..| MH or CH._.___ 65. 0 15.0 | Poor_.__-_-.-.. Poor; wet plastic Not suitable. 
clay. 
0-11 | A-6 or A-7_...| ML or MH____- 50. 0 12.0 | Good_._______- Poor; wet plastic Not suitable. 
clay. 
11-45 | A-6 or A~7____| MH or CH_.___~_ 60. 0 15.0 | Poor________.2- Poor; wet plastic Not suitable. 
clay. 
0-13 A-7-5__..--..- Mien ecu geese 53. 0 13.0 | Not suitable.___| Not suitable; Not suitable. 
layered peat. 
19-40 | A-7-5__------- Mijsxseceoencd 2 50. 0 11.0 | Not suitable____| Not suitable; Not suitable. 
layered peat. 
40-60 | A-4___-- 2-2 Mise oe 22 39. 0 8.0 | Not suitable__._} Not suitable; Not suitable. 
layered peat. 
0-3 A-2 or A~4____.| ML or SM____.. (8) (8) Pairs o.ccsomee Good 2.-ssccacnnes Fair for sand; not 
suitable for gravel. 
3-45+] A-2 or A-4___.] SM. 2 eee (®) () Poor...-.------ Fair; good if Good for sand; not 
stabilized. suitable for gravel. 
0-26 | A-2 or A-4____| ML or SM_____- 38. 0 6.0 | Good... 222. Goods ccsoskee cud Not suitable, 
26-55 | A-2 or A-4..__| ML,SM or GM_ () ©) | Poorse.sc 355 Good__..--..--2.-- Fair for gravel; not 
suitable for sand. 
552605; |xnc 5 seeee uses overs eeedwwweee tee cece s| et eeece Not suitable...) Good.__.. 2.2... - Good for gravel; not 


suitable for sand. 


0-17 A-6 or A-7____} ML or CL___.-. 50. 0 110 | Goods ccecscass Not suitable; or- Not suitable, 
ganic matter in 
surface layer. 


17-52 A-6 or A-7____| MH or CH____- 60. 0 13.0 | Poor..----...-- Poor; wet plastic Not suitable. 
clay. 
52+| A-4 or A-6__._| GM or GP... 33. 0 5.0 | Not suitable..-.| Good_......--.-.-- Good for gravel; not 
suitable for sand. 
0-10 | A-7-5.._..---- MH. 222.032 59. 0 12.0 | ‘Faire. 2.2520..2 Poor; organic matter ; Not suitable. 
in surface layer. 
10-35 AST 6222505 ws CH iss ic so see5 74.0 21.0 | Not suitable....| Not suitable; wet Not suitable. 
plastic clay. 
35-42+| A-7-5__--- 22. CH or MH.-_--- 45. 0 11.0 | Not suitable....| Not suitable; wet Not suitable. 
plastic clay. 
0-11 A-6 or A~7_...| ML or CL_.--.- 50, 0 10.0 | Good......-.-- Pero Sen ese see ed Not suitable. 
11-88 | A-6 or A-7__..| MH or CL___-- 45.0 8.0) Fair. ...--.--- Bale ocd loch Not suitable. 
38+! A-2 or A-4_...]| GP or GM...-. a0, 0 6:10) i cteeeletew ees oa|hteeteb oe cos esomlS Not suitable. 


34 


Soils, map symbols, and descriptions! 


SOIL SURVEY SERIES 1957, NO. 18 


Taste 4—Brief descriptions of soils and their estimated 


Restriction to the movement of 
water and its depth from surface? 


Knappa (KaB, KaC, KmC): 
Deep to moderately deep, well-drained soils formed in old 
alluvium on terraces; moderate restriction to movement of 
water in subsoil; very strongly acid. 


Made land (Ma): 
Very deep, heterogencous mass of soil material without con- 
sistent profile characteristics. 


Meda (MeC, MeD): 
Deep, gravelly, well-drained soils formed in mixed alluvium on 
fans; no restriction to movement of water; strongly acid. 


Nehalem (NaA,NeB): 
Deep, well-drained soils formed in mixed recent alluvium on 
flood plains; moderately high in organic matter; no restriction 
to movement of water; soil occasionally flooded. 


Neskowin (NkD, NkF, NkG@): 

Moderately deep, well-drained upland soils underlain by hard 
basalt; surface layer high in organic matter; nearly complete 
restriction to the movement of water in substratum; strongly 
acid. 


Nestucca (Ns): 

Deep, moderately well drained soils formed in mixed recent 
alluvium on flood plains; moderately strong restriction to 
movement of water in substratum; covered by water in floods; 
strongly acid. 


Netarts (NtE): 
Deep, well-drained sandy soil formed in wind-worked dunes on 
marine terraces adjacent to the ocean; no restriction to move- 
ment of water; very strongly acid. 


Quillayute (QaB, QmC): 
Deep to moderately deep, well-drained soils formed in old mixed 
alluvium on terraces; surface layer high in organic matter; no 
restriction to movement of water; very strongly acid. 


Riverwash (Re) : 
Heterogeneous mass of boulders, cobbles, stones, gravel, and 
sandy alluvium in and along stream channels. 


Rock land (Ro): 
Hard basalt bedrock exposed on 40 to 70 percent of area or 
covered by very shallow soil; no agricultural value. 


Tidal flats (TA): 
Strata of silt, silty clay, clay, and sand on level to concave areas; 
regularly covered by tides. 


Winema (WeC, WeD, WeF, WmD, WmF): 
Deep, well-drained soils formed in sedimentary residuum on 
uplands; surface layer high in organic matter; moderate re- 
striction to movement of water in subsoil; very strongly acid. 


See footnotes at end of table. 


Silty clay loam subsoil at 14 to 16 
inches. 


Water table at 10 to 20 inches; silty 
clay substratum at 36 to 48 inches. 


Basalt bedrock less than 10 inches 
from surface. 


Siltstone bedrock at 60 to 80 inches____ 


Dominant 
slope 
range 


Percent 


3-7 


0-3 


20-40 


0-3 


7-30 


0-7 


20-40 


Trafficability 
in long, wet 
periods 


Fair to good. - 


Very poor_..- 


Good._.-~.--- 


Fair to good_- 


Fair to good-_ 
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Suitability as source of— 


Fill} 


Sand or gravel 


Horizon Classification 
depth Liquid Plasticity |_ 
from | limit index 
surface AASHO Unified Topsoil 4 
Inches 
0-14. A-6 or A-7__..| MIL or CL____-- 50. 0 10. 0 
14-60-+| A-6 or A-7.___| ML or CL_____- 45.0 8.0 
Seca Sell asieec emi ae lu eee eae te ap eee ae hee S Not suitable. ._. 
0-9 ye ee ree ML or GM..--- 35. 0 5.0 | Good__..-.----- 
9-24 A-4 or A-6_._.| ML or GM-GC. (8) ® Pooh cccuseed 3c 
24-36-+-| A-2 or A-4____| SM or GM____- (°) (0) Poor_...2------ 
0-8 A-6 or A-7____| ML or CL_._--- 50. 0 12,0 | Good. --22--- 
8-60+] A-6 or A-7__..| MH or CL_____ 48. 0 11.0 | Pair... 2222 -e 
0-12 ASB ote en 8 oe ML or MH____- 50. 0 10.0 ; Good_.__ 2. 
12-27 A-6 or A-7____| ML or Ch.___.. 45.0 8.0 | Fair_...--..--- 
27+| A-2 or A-4._._) GM. 2 o-oo 35. 0 GeO. (eee espe wed me 
0-14 A-6 or A~7___.| MIL or MH.___- 50. 0 12.0 | Good..- 22 -_- 
14-60+] A-6 or A-7____| MH or CH____- 60. 0 14.0 | Poor... -.-.. 
0-13 A-2 or A-4___.| SM_.---22-- Le (*) i) Pa 2oeSe cece 
13-52 | A-2 or A-3____| SP or SM______ () (°) Not suitable____. 
52-65-+] A-2 or A~3____| SW 22 2-288 (°) (8) Not suitable... 
0-21 ASE 25 Sons ML or CL..--.- 50. 0 10.0 | Good_.-- 22... 
21-60+] A-4 or A-6____| ML, CL or GM_ 48. 0 8.0] Fair_..----.--- 
Wiis ge ecocs A-2___.-......) SM or GM___-_- (8) (6) Not suitable. .__ 
0-21 A~7 or A-1_.--| MI..-__------- 50, 0 12.0 | Good__.--_---- 
21-42 A-6 or A-7__--] MH or CH_.--- 55, 0 14.0 | Poor__------.-- 
42-60+| A-6 or A-7_.._| MH or CH__.-- 58. 0 15.0 | Poor_..-.-----. 


Poor; organic matter 
in surface layer. 


Not suitable; organic 
matter in surface 


Poor; organic matter 
in surface layer. 

Poor; wet plastic 
clay. 


Fair; good if 
stabilized. 

Fair; good if 
stabilized. 


Not suitable; organic 
matter in surface 


Not suitable; 
organic material 
in surface layer. 


Not suitable. 
Not suitable. 


Not suitable. 


Poor for gravel; not 
suitable for sand. 
Fair for gravel; not 
suitable for sand. 
Fair for gravel; not 
suitable for sand. 
Not suitable. 


Not suitable. 
Not suitable. 


Not suitable. 
Not suitable. 
Not suitable. 
Not suitable. 


Poor for sand; not 
suitable for gravel. 
Fair for sand; not 
suitable for gravel. 
Good for sand; not 
suitable for gravel. 


Not suitable. 
Not suitable. 
Good for sand and 


gravel. 


Not suitable. 


Not suitable. 


Not suitable. 


Not suitable. 
Not suitable. 
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Soils, map symbols, and descriptions ! 


Yaquina (YaA): 
Deep, imperfectly drained sandy soils formed in dune material in 
concave and level areas between old dunes; no restriction to 
movement of water; very strongly acid. 


Dominant! Trafficability 
Restriction to the movement of slope in long, wet 
water and its depth from surface? range periods 3 
Percent 
NONGs.cecvosehehtendceretondanceue 0-3 Good__.----.- 


1 Terms referring to restrictions in the flow of water in the soil have the fallowing meaning: Moderate restriction allows a flow of about 
0.80 to 2.50 inches of water per hour; moderately strong restriction allows a flow of about 0.20 to 0.80 inch of water per hour; and strong 


restriction allows a flow of less than 0.20 inch per hour. 


2 Restriction refers to a layer that slows or prevents movement of water through the soil. 
Textural terms are those used by the USDA system (14). 


difference in permeability or by a water table. 
3 Trafficability refers to the ability of a soil to accept loads. 


Descriptions of the Soils 


In this report, the soils are described in approximate 
alphabetical order. Their acreage and proportionate ex- 
tent are shown in table 5, and their location in the survey 
area can be seen on the detailed map at the back of the 
report. Figure 9 shows a generalized cross section of 
the ‘Tillamook coastal plain and the occurrence of soils 
according to topographic position. Figure 10 shows 
where the cross section is located on the coastal plain. 

The soil series are described first, and after each 
series, the soils of that series that were mapped in the 
survey area. An important part of each soil descrip- 
tion is the soil profile, a record of what the soil scientist 
learned when he dug into the ground. Since all the soils 
in one series have essentially the same profile, except 
for possible differences in texture of the surface layer, 
it. is not necessary to describe the profile of every soil. 
The profile is therefore described for the first soil of 
each major type. The reader can assume that all the 
other soils of one type have essentially the same kind 
of profile. For example, a detailed profile is described 
for Astoria silt loam, 20 to 40 percent slopes, and the 
reader is to conclude that all the Astoria silt loams 
mapped have essentially this kind of profile. The dif- 
ferences, if any, are indicated in the soil name or are 
mentioned in describing the particular soil. 

The profile description is in smaller type than the rest 
of the description of the soil. Those who want to have 
only a working knowledge of the soil and its management 
need read only the part set in larger type. 

The capability unit and the woodland suitability group 
into which each soil in the survey area has been placed 
are stated at the end of each soil description. 

The technical descriptions of soil profiles are given 
in. the section “Genesis, Classification, and Morphology 
of the Soils” to which all readers are referred who de- 
sire more detailed descriptions and laboratory analyses 
of soil layers. In this technical section, soil color is 
described by use of Munsell notations. 

Many technical terms used by scientists to describe 
soils are defined in the Glossary in the back of this 
report. 


The restriction can be caused by a significant 


Active Dune Land (Ad) 


This land type consists of wind-drifted sand in the 
form of dunes, ridges, or hammocks. The material is not 
stabilized and has no vegetation on it. Active dune land 
occupies considerable acreage along the coast adjacent to 
the beach. It consists of grayish-brown, incoherent, 
porous sand and fine sand, dominantly feldspathic in 
composition. 

Dunes are generally 5 to 40 feet high; they have a 
maximum elevation of about 80 feet. The relief is a 
monotonous succession of irregularly distributed dunes 
and ridges, which rise above the intervening wind-formed 
valleys, pockets, and swales. Dunes are either bare of 
vegetation, or the growth is not dense enough to protect 
the sand and to prevent it from blowing. Consequently, 
the dunes are constantly shifting under the influence of 
strong ocean winds and, in some places, are advancing 
slowly over the forest. 

Active dune land has no agricultural value but is used 
for recreational areas. Considerable acreage of shifting 
dunes has been stabilized through the efforts of the Soit 
Conservation Service, State Park Commission, beach 
communities, and individuals. Stabilization of shifting 
sand first requires the planting of beachgrass to con- 
trol the movement of sand, followed by plantings of 
Scotch-broom and shore pine. (Capability unit VIITe-1; 
woodland suitability group 18.) 


Astoria Series 


The Astoria series consists of well-drained, fine-tex- 
tured soils derived from weathered soft shale. The 
Astoria soils are among the main upland soils in the 
Tillamook survey area. ‘They occupy very steep, rough 
mountain. slopes in the coast range and gentle to steep, 
valley foothills. They are associated with the Hembre, 
Winema, and Neskowin soils. Astoria soils on the stee 
slopes are in forests of Douglas-fir, hemlock, cedar, on 
red alder. Those near the coast are in Sitka spruce. 

The surface soil is very dark grayish brown, friable, 
and granular. The subsoil is dark yellowish brown, 
firm, and blocky. The profile is underlain at varying 


TILLAMOOK AREA, OREGON 37 


engineering classifications ond physical properties—Continued 


Horizon | Classification Suitability as source of — 
depth Liquid Plasticity |___ 
from limit index 
surface AASHO Unified Topsoil 4 Fill $ Sand or gravel 
Inches 
0-3 A-2 or A-4____ DM a2 Seen sae 35. 0 5.0 | Fair_..-.---_-- Not suitable_..._-_- Not suitable. 
3-30 | A~2 or A-3____| SM or SP_____- (*) (®) | Poor.....- 2. -_- Fair; good if stabi- | Fair for sand; not 
lized. suitable for gravel, 
30-42+| A-2 or A-3.--_| SP or SM_____- (®) (*) | Poor_-.___---_- Poor; good if stabi- | Good for sand; not 
lized. suitable for gravel. 


4 The suitability of a soil material for topsoil refers to its use in topdressing compacted fill, roadbanks, slopes, ditches, lawns, and gardens 


to promote the growth of vegetation. 


5 The suitability of soil material for fill refers to its use in embankments and water-control structures, 


6 Nonplastic. 
7 Test data from samples of this soil are given in table 3. 


depths by soft, gray and yellowish-brown shale. In most 
areas fractured fragments of shale are scattered through- 
out the profile. The soils in concave positions are very 
deeply weathered; on hills and upper slopes, they are 
weathered less deeply and generally contain a great many 
fragments of shale. 

A large acreage of gently to strongly sloping Astoria 
soils of the foothills has been cleared and is used for 
pasture and forage crops. 

Astoria silt loam, 20 to 40 percent slopes (AsF)—This 
soil occupies the steep lower slopes of the coast range. 
_ Representative profile observed in a logged area now 
im a scattered new growth of Douglas-fir and red alder, 
and a ground cover of brackenfern : 

Surface layer— 

0 to 19 inches, very dark grayish-brown, friable (dark 
brown and soft, dry) silt loam; granular structure; 
small, shotlike concretions of iron common. 

Subsoil— 

19 to 28 inches, dark yellowish-brown, friable, light silty 
clay ; subangular blocky structure; sticky and plastic when 
wet. 

28 to 45 inches, dark yellowish-brown, firm, light silty clay; 
blocky structure; sticky and plastic when wet. 

45 to 50 inches, yellowish-brown, firm, heavy silty clay 
loam; blocky structure; sticky and plastic when wet; 
numerous fragments of fractured shale. 

Substratum— 

50 to 60 inches +, highly weathered, soft shale; very 
strongly acid. 

The main variation is in the amount of weathered shale 
fragments in the subsoil. In some areas the subsoil 
contains up to 30 percent shale fragments, and in other 
areas the subsoil contains no shale. The foot slope 
locations contain much shale rubble that sloughed from 
the slopes above. 

Intermittent pockets of the Chitwood soils in sloping 
concave areas are included with this soil. In transitional 
zones along terraces and fans, small areas of Knappa, 
Hebo, or Meda soils are included. In transitional areas 
near basalt bedrock, small areas of Hembre soils may be 
included. 

Natural drainage is good, subsoil permeability is mod- 
erate, and runoff is medium. The available water-hold- 
ing capacity is high, and the penetration of roots is deep. 


The hazard of erosion is moderate. The soil is high in 
oem matter, medium in fertility, and very strongly 
acid. 

This soil is mainly in timber, except for a few isolated 
clearings that are used for pasture. The most valuable 
forest trees are Douglas-fir and hemlock. (Capability 
unit VIe-1; woodland suitability group 8.) 

Astoria silt loam, 40 to 60 percent slopes (AsG).—This 
soil occupies the rough mountain slopes im the coast 
range. It is similar to Astoria silt loam, 20 to 40 percent 
slopes, except that it has stronger slopes, and the average 
depth to highly weathered, soft shale is 36 to 40 inches. 
Included are many small areas of Astoria silt loam, 
moderately deep, 40 to 60 percent slopes, that are too 
small to be mapped separately. Runoff is rapid, and the 
hazard of erosion is severe (fig. 11). 

This soil is mainly in forests, in which Douglas-fir and 
hemlock are the most valuable species. A few acres 
have been cleared and are used for pasture and forage 
crops. (Capability unit VITe-1; woodland suitability 
group 9.) 

Astoria silt loam, 12 to 20 percent slopes (AsD).—This 
soil occupies the moderately steep lower slopes of valleys 
and foothills. Except for slopes, it is similar to Astoria 
silt loam, 20 to 40 percent slopes. The erosion hazard is 
moderate when the soil is cultivated, and it is slight in 
woodlands during logging operations. 

The soil is mainly in forests, in which Douglas-fir and 
hemlock are the most valuable trees. A few acres have 
been cleared and are used for pasture and forage crops. 
(Capability unit TVe-1; woodland suitability group 7.) 

Astoria silt loam, 3 to 12 percent slopes (AsC)—This 
soil occupies the gentle to rolling slopes in the lower foot- 
hills in association with the Knappa and Meda soils. Ex- 
cept for slopes, the soil is similar to Astoria silt loam, 
20 to 40 percent slopes. The hazard of erosion is slight. 
A few small areas of Astoria silt loam, 3 to 12 percent 
slopes, are on slopes of less than 3 percent. 

Approximately half of this soil is used for pasture and 
forage crops. The other half is in forests, in which 
Douglas-fir and hemlock are the most valuable species. 
(Capability unit I{Te-1; woodland suitability group 7.) 
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The cross section runs 


(See figure 10.) 


i 


southeast from a point near the Wilson River to mountains beyond the Trask River. 


9.—Generalized cross section of the Tillamook coastal plain showing the occurrence of so 
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Figure 10.—Dashed line running from northwest to southeast is 
the location of topographic cross section shown in figure 9. 


Astoria silt loam, moderately deep, 40 to 60 percent 
slopes (AtG).—This soil is on smoothly rolling and rough 
mountain slopes in the coast range. It is steeper than 
Astoria silt loam, 20 to 40 percent slopes. In addition, 
the soft, weathered shale is at a depth of 20 to 36 inches, 
Fragments of shale ave generally numerous throughout 
the subsoil, and some fragments are scattered in the 
surface layer. The available water-holding capacity is 
moderate. Root penetration is limited by the shale. 
Runoff is medium to rapid, and the hazard of erosion is 
severe. 

This soil is almost entirely in. forests of Douglas-fir, 
hemlock, and red alder. (Capability unit VITe-1; wood- 
land suitability group 9.) 

Astoria silt loam, moderately deep, 20 to 40 percent 
slopes (Atf)—This soil occupies the steep slopes of foot- 
hills along the coast range. It is similar to Astoria silt 
loam, 20 to 40 percent slopes, except that shale is at a 
depth of 20 to 36 inches. The available water-holding 
capacity is moderate. Root penetration is limited by 
the shale. 

The soil is in forests of Douglas-fir, hemlock, and red 
alder. (Capability unit VIe-1; woodland suitability 
group 8.) 
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Taste 5.—Z'otal acreage and proportionate extent of the soils and the approwimate percentage in various uses 


Soil 


Chitwood silt loam, 0 to 7 percent slopes 
Chitwood silt loam, 7 to 12 percent slopes 
Coquille and Brenner silt loams___-_-..-.---.._....-------_------- 
Gardiner fine sandy loam, 0 to 3 percent slopes 
Gardiner fine sandy loam, overwashed, 3 to 7 percent slopes_____~--_- 
Gauldy loam, 0 to 7 percent slopes 
Gauldy loam, shallow, 0 to 7 percent slopes 
Ginger silt loam, 0 to 7 percent slopes 
Hebo silty clay loam, 0 to 3 percent slopes 
Hembre silt loam, 3 to 12 percent slopes 
Hembre silt loam, 12 to 20 percent slopes 
Hembre silt loam, 20 to 40 percent slopes____--_..-_---.---------- 
Hembre silt loam, 40 to 60 percent slopes 
Hembre silt loam, moderately deep, 20 to 40 percent slopes 
Hembre silt loam, moderately deep, 40 to 60 percent slopes. 
Knappa silt loam, 0 to 7 percent slopes 
Knappa silt loam, 7 to 12 percent slopes 
Knappa silt loam, moderately deep, 0 to 12 percent slopes 
Made land 
Meda gravelly loam, 3 to 12 percent slopes 
Meda gravelly loam, 12 to 20 percent slopes 
Nehalem silt loam, 0 to 3 percent slopes 
Nehalem silt loam, overwashed, 3 to 7 percent slopes 
Neskowin silty clay loam, 12 to 20 percent slopes 
Neskowin silty clay loam, 20 to 40 percent slopes 
Neskowin silty clay loam, 40 to 60 percent slopes 
Nestucca silt, loam 
Netarts fine sandy loam, 7 to 30 percent slopes 
Quillayute silt loam, 0 to 7 percent slopes 
Quillayute silt loam, moderately deep, 0 to 12 percent slopes 
Riverwash 
Rock land 
Tidal flats 
Winema silt loam, 3 to 12 percent slopes___----------------------- 
Winema silt loam, 12 to 20 percent slopes 
Winema silt loam, 20 to 40 percent slopes 
Winema silt loam, moderately deep, 12 to 20 percent slopes 
Winema silt loam, moderately deep, 20 to 40 percent slopes 
Yaquina loamy fine sand, 0 to 3 percent slopes 


Total survey area 


Propor- | Crop- Other 
Total | tionate land Pasture | Forest | Urban uses 
extent 
Acres Percent sicres Acres Aleres Acres Acres 

3, 986 2.8 5 0 273 3, 489 219 

2, 368 17 771 255 1, 229 113 0 

8, 195 2.2 6381 314 2, 183 67 0 

24, 037 16. 9 812 488 | 22, 445 292 0 

19, 949 14.1 87 78 | 19, 776 8 0 

175 ~l 0 0 174 0 1 

570 4 14 17 539 0 0 

236 .2 58 82 53 12 31 

3, 311 ee 2, 699 206 386 20 0 

1, 668 Led 1, 210 112 333 13 0 

119 andl 75 7 37 0 0 

6, 264 4.4 4, 155 836 1, 028 214 31 

404 3 316 14 36 38 0 

298 re 298 0 0 0 0 

1, 220 .9 883 48 285 4 0 

380 3 251 24 105 0 0 

1,170 8 915 40 54 156 5 

2, 580 1.8 0 1, 662 273 165 480 

732 af 140 182 410 0 0 

588 4 112 47 429 0 0 

4, 197 3. 0 91 142 8, 964 0 0 

171 216 58 | 23, 946 59 0 

4 4 12 505 1 0 

2.0 31 1 2, 829 0 0 

a4 3, 376 293 685 75 0 

2 210 4 57 20 0 

25 477 154 113 8 0 

a 123 28 25 293 265 

10 1, 209 26 209 0 2 

2 209 0 17 0 0 

6.1 8, 155 237 242 61 0 

allt 173 0 0 0 0 

.3 231 53 78 0 0 

24 V7 88 514 0 0 

3 144 261 88 0 2 

Ld 1, 270 142 76 51 0 

L. 22 7 1, 266 163 90 

25 2, 642 22 93 800 0 

a1 150 0 2 26 0 

3 55 0 57 0 269 

(4) 0 0 43 0 6 

«i 106 0 19 6 1, 149 

440 a 327 23 41 49 0 

407 3 131 46 87 143 0 

1, 218 oa) 262 221 521 214 0 

275 2 262 1 12 0 0 

327 2 109 24 194 0 0 

1, 237 9 423 158 457 199 0 

135, 828 95. 8 | 33, 918 6, 413 | 86, 188 3, 489 5, 820 
6, 092 4.3 
141, 920 100. 0 


i et el _ 


! Less than 0,1 percent, 


Brallier Series 


In the Brallier series are very poorly drained, very 
strongly acid to extremely acid soils that consist mainly 
of slightly decomposed, fibrous organic material. The 
soils have formed mainly from the remains of water- 
loving plants. They occupy nearly level basins a little 
above sea level. Most areas are on tideland; some are 
in depressed areas along sluggish streams near tideland. 
Associated with the Brallier soils are those of the Co- 
quille, Brenner, and Yaquina series. The vegetation 

689-407—64—-4 


is mainly brush, willow, and spruce. 

The surface soil is dark-brown peat that has no evi- 
dent structure. The subsoil is dark grayish-brown or 
yellowish-brown, partly decomposed roots, twigs, reeds, 
and sedges. The underlying material in most places is 
very dark gray sand, but in places it is marine mud. 

Some areas of the Brallier soils have been drained and 
are used for pasture and forage crops. In addition, there 
are one or two areas of small acreage in cranberries and 
blueberries. There is some commercial harvest of peat 
moss. 
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Figure 11,—Pedestals of Astoria soil, 2 to 3 inches high. These 
are the result of erosion caused by runoff and the pounding of rain. 


Brallier peat (Bp)—This soil is in basins and depres- 
sions that are a little above sea level. The water table 
is at or near the surface most of the time. 

Profile description: 


Surface soil— 

0 to 8 inches, dark-brown peat (brown and soft, dry) con- 
sisting of 50 percent raw residue of forest litter, spongy 
moss, and woody material and 30 pereent of live roots. 

3 to 6 inehes, dark grayish-brown peat, 70 percent of 
which consists of fibrous, undecomposed remains and 
roots of alder, broadleaf maple, and other water-loving 
plants; no discernible structure; extremely acid. 

Subsoil— 

6 to 24 inches, grayish-brown peat, consisting of fine 
fibrous decomposed material containing roots, reeds, 
and twigs and coarse fragments of wood; no structure; 
extremely acid. 

24 to 88 inches, dark grayish-brown and yellowish-brown, 
partly decomposed, fibrous remains of sedge and reed; 
strongly acid. 

38 to 48 inches, very dark grayish-brown mixture of muck 
and undecomposed woody and fibrous vegetation; 
slightly acid. 

Substratum— 

48 to 60 inches +, gray muck, 20 percent of which consists 
of the remains of woody and fibrous vegetation; slightiy 
acid. 


The underlying material occurs at variable depths. In 
some places it is very dark-gray sand, and in others it is 
gray marine mud. 

The profile contains intermittent layers of muck, 
fibrous peat, raw peat, and thin mineral material. Ail 
of these Jayers are variable in thickness and in depth 
from the surface. 


Included with Brallier peat are several small spots of 
sphagnum moss peat that occur in association with the 
Yaquina soils near Sand Lake. 

Root penetration in Brallier peat depends on the height 
of the water table. The available water-holding capacity 
is low; subsoil permeability is moderately rapid. Run- 
off is very slow, and there is no erosion hazard. The 
soil is low in fertility and ranges from very strongly acid 
to extremely acid. 

Most of the acreage of this soil is still in native vege- 
tation. Where diked and drained, the soil is used for 
shallow-rooted pasture grasses and legumes, and for cran- 
berries, blueberries, and other specialty crops. (Capa- 
bility unit [Vw-3; woodland suitability group 17.) 


Brenner Series 


The Brenner series consists of poorly drained, strongly 
acid soils on bottom Jands. The soils are in the lowest 
part of the flood plain, or in swales, adjacent to the 
terraces or uplands. the Brenner soils have formed in 
alluvial deposits consisting of fine-textured silt and clay. 
The Brenner soils are associated chiefly with the Neha- 
lem and Nestucca soils. Floods occasionally leave thin 
layers of fresh alluvium on the surface. Water ponds in 
winter after heavy rains or when streams overflow. The 
vegetation is mainly alder and hemlock, with a dense 
understory of shrubs and water-tolerant plants. 

The surface soil is very dark grayish brown. It has 
faint stains and mottles of reddish brown and is friable 
and granular. The subsoil is dark grayish-brown, 
prominently mottled with yellowish-red, firm silty clay 
having subangular blocky structure. The underlying 
material is dark greenish-gray, massive silty clay. The 
remains of partly decayed plants, tree roots, and rotted 
logs occur throughout the soil profile. Where the Bren- 
ner soils are transitional to the Nestucca soils, the surface 
layer may be free of mottles. 

Most of the acreage of the Brenner soils has been 
drained and is used for pasture, hay, and silage. A 
small acreage is still in forest. 

Brenner silt loam (Br)—-This soil occurs on bottom 
lands next to streams. 

Representative profile observed in an undrained area: 

Surface layer— 

0 to 7 inches, very dark grayish-brown, friable (grayish- 
brown and soft, dry) silt loam; faint mottles of reddish 
brown; granular structure. 

7% to 18 inches, very dark grayish-brown, friable silty clay 
loam; distinct mottles of brown and yellowish red; sub- 
angular blocky structure; sticky and plastic when wet. 

Subsoil— 

183 to 21 inches, dark grayish-brown, firm silty clay loam; 
prominent mottles of yellowish red: subangular blocky 
structure; sticky and plastic when wet. 

21 to 31 inches, dark grayish-brown, firm silty clay; 
prominent mottles of yellowish. red; subangular blocky 
structure; sticky and plastic when wet. 

831 to 40 inches, dark-gray, firm silty clay; prominent mot- 
tles of brown and gray; blocky structure; sticky and 
plastie when wet. 

Substratum— 

40 inches +, dark greenish-gray silty clay; massive; sticky 

and plastic when wet; distinct odor of hydrogen sulfide. 


The main variation is that the dark-gray silty clay is 24 
to 40 inches from the surface; the average depth of 
this layer is about 24 inches. In some areas the surface 
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soil is light silty clay loam. A few small areas have a 
thin overwash of recently deposited silty alluvium. In- 
cluded with this soil are small areas of the Nestucca 
and the Brallier soils. 

Natural drainage is poor, runoff is very slow, and 
subsoil permeability is moderately slow. The available 
water-holding capacity is moderate to high; root pene- 
tration is moderately deep. The soil is strongly acid 
and medium in fertility. There is little or no erosion 
hazard. 

Nearly all of this soil is used for hay and pasture. 
Some of the acreage has been drained, but much of it 
still needs drainage. Some cropped areas are irrigated 
by sprinklers. (Capability unit IIIw-1; woodland suit- 
ability group 5.) 


Chitwood Series 


The Chitwood series consists of deep, nearly level to 
strongly sloping, imperfectly drained soils. The soils 
occupy depressions on slopes and on nearly Jevel ter- 
races and swalelike seeps on the moderately sloping foot- 
hills. They formed in old alluvium derived frony shale. 
Chitwood soils are scattered throughout the valleys of 
the Tillamook survey area and are associated with the 
Knappa, Astoria, and Hebo soils. The original vegeta- 
tion was Douglas-fir, hemlock, and cedar. 

The surface layer is very dark grayish brown, friable, 
and granular. The subsoil is dark teow to dark yel- 
lowish brown, mottled with strong brown to yellowish 
brown, and is firm and blocky. In places soft, weathered 
pebbles occur in the substratum. Because of restricted 

rainage, the lower subsoil and substratum have notice- 
able graying in many places. 

Chitwood soils are used mainly for pasture and forage 
crops; some small acreages are in timber. 

Chitwood silt loam, 0 to 7 percent slopes (Ch8).—This 
soil is in nearly level and gently sloping depressions on 
terraces. 

Representative profile observed in a grass pasture: 

Surface layer— 

0 to 11 inches, very dark grayish-brown, friable (grayish- 
brown and slightly hard, dry) silt loam; granular struc- 
ture. 

Subsoil— 

11 to 19 inches, dark-brown, firm silty clay loam; suban- 
gular blocky structure; sticky and plastic when wet. 

19 to 29 inches, dark yellowish-brown, firm silty clay; 
many mottles of strong brown; subangular blocky struc- 
ture; sticky and plastic when wet. 

29 to 84 inches +, dark yellowish-brown, firm silty clay 
loam ; coarse mottles of strong brown and yellowish red; 
angular or subangular blocky structure; sticky and 
plastic when wet. 

The chief variation is in the color of the subsoil, which 
ranges from dark yellowish brown to dark grayish brown 
and in some areas to dark gray. The color varies be- 
cause some areas have more seepage and more re- 
stricted drainage than other areas. The subsoil also 
has prominent mottles of strong brown, yellowish red, 
and reddish yellow. The substratum, mainly on ter- 
races, contains soft, weathered pebbles. 

Included with this soil are small areas of the poorly 
drained Hebo and of the well-drained Astoria and 
Knappa soils. 


Natural drainage is imperfect, and runoff is slow to 
medium; subsoil permeability is slow. The available 
water-holding capacity is moderate to high; root penetra- 
tion is moderately deep. There is a slight erosion haz- 
ard. The soil is medium in fertility and in organic 
matter and is very strongly acid. 

This soil is used mainly for the production of pasture, 
hay, and silage. Most areas have been cleared, and 
much of the acreage has been drained. Many areas still 
need drainage, and some areas are still forested with 
Douglas-fir, Sitka spruce, western hemlock, western red- 
cedar, and red alder. 

Use of this soil for crops is restricted by lack of drain- 
age. Cropped areas need supplemental fertilization. 
Some of them are irrigated through sprinklers to im- 
prove yields. (Capability unit IIw-1; woodland suita- 
bility group 5.) 

Chitwood silt loam, 7 to 12 percent slopes (ChC).— 
This soil occupies the sloping, concave positions on foot- 
hills and on foot slopes. Only a small acreage of this soil 
is in the Tillamook survey area. Restricted drainage of 
this soil is the result. of seepage from higher lying areas. 
This soil is similar to Chitwood silt loam, 0 to 7 percent 
slopes, except for slopes. The hazard of erosion is slight; 
runoff is medium. 

Included with this soil are small areas of the poorly 
drained Flébo and the well-drained Astoria soils on up- 
lands and of Knappa soils on the terraces. 

Chitwood silt loam, 7 to 12 percent slopes, is used for 
pasture, hay, and timber. Some areas have been drained 
and are irrigated through sprinklers. (Capability unit 
UWIw-2; woodland suitability group 5.) 


Coquille Series 


The Coquille series consists of very poorly drained, 
very strongly acid soils on nearly level bottom lands and 
stream deltas along coastal tideland. These soils are 
subject to tidal overflow, and if not protected by dikes, 
most areas would be covered by high tides. The overflow 
deposits fresh alluvium in undiked areas. The Coquille 
soils are associated with the Tidal flats land type and 
with soils of the Brenner and the Brallier series. 

The Coquille soils formed in deep deposits of dark-eray 
alluvial and tidewater sediment that washed from shale, 
sandstone, and coarse- and fine-grained igneous rocks, 
The surface has a microrelief consisting of numerous 
depressions, small ridges, stream channels, and sloughs. 
Profile layers may differ within short distances because 
of frequent. changes in the channels of rivers and sloughs 
and in the kinds of materials in the deposits. Continued 
saturation gives the Coquille soils a high degree of mot- 
tling and some iron stains. The vegetation is mainly 
rushes, marsh grasses, sedges, and tules. 

The surface soil is very dark grayish brown, highly 
mottled and stained with strong brown, and is friable and 
granular. The subsoil is dark grayish-brown silty clay 
loam with numerous mottles of strong brown. In addi- 
tion, 1t is firm and has subangular blocky structure. The 
subsoil is underlain at a depth of 80 to 40 inches by very 
dark-gray to bluish-gray, massive, silty clay marine sedi- 
ment. Layers of peat are in the profile; sandy layers 
may occur locally. The various layers are mainly the 
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result of different deposits of material and of the varying 
length of periods that these materials have weathered. 

Under natural conditions, the Coquille soils produce a 
limited amount of swamp-grass pasture. When diked 
and drained, they produce excellent domestic grasses for 
hay, silage, or pasture. ; ; 

In the Tillamook survey area, the Coquille soils are 
mapped as an undifferentiated unit with the Brenner 
soils. . ; 

Coquille and Brenner silt loams (Co).—This undif- 
ferentiated mapping unit occupies nearly level. tidelands, 
flat stream deltas, and bottom Jands subject to tidewater 
overflow. When unprotected by dikes, this mapping unit 
is flooded by tides. It consists of about 70 percent 
Coquille silt loam and 30 percent Brenner silt, loam, but 
the percentage of these soils in any individual area may 
vary considerably from this. The Brenner soil in this 
mapping unit is similar to the Brenner soil described 
under the Brenner series. . 

Representative profile of Coquille silt loam observed in 
a pasture of mixed native and tame grasses: 

Surface layer— 

0 to 6 inehes, very dark grayish-brown, friable (grayish- 
brown and soft, dry) silt loam; granular structure; nu- 
merous large brown stains. 

6 to 18 inches, dark grayish-brown, friable silt loam; 
many large mottles of strong brown and yellowish red; 
granular structure; sticky and slightly plastic when wet. 

Subsoil— 

13 to 19 inches, dark grayish-brown, firm silty clay loam; 
many faint mottles of strong brown; very large amount 
of fibrous organic material. 

19 to 40 inches, dark grayish-brown, firm silty clay loam; 
common, faint mottles of strong brown and light yel- 
lowish brown; subangular blocky structure; sticky and 
plastic when wet; accumulations of yellow sulfide 
noticeable. 

Substratum— 

40 to 60 inches +, very dark gray silty clay; massive; 
sticky and plastic when wet; very strongly acid; has a 
somewhat bluish-gray cast when first removed from this 
depth. 

The chief variations are in the amount of organic 
matter and in the depth and thickness of the various 
soil layers. The surface probably remained stable from 
time to time, long enough for a surface layer containing 
organic matter to be developed; then that surface layer 
was covered by new sediment. Some small areas have 
a surface layer of silty clay loam. Other areas have 
thin, stratified layers of fibrous peat. In a few small 
areas, the profile rests on fibrous peat. Depth to non- 
conforming clayey marine sediment ranges from 24 to 40 
inches. 

Included with this mapping unit are small areas of 
poorly drained Brallier peat and Tidal flats. 

Natural drainage is very poor. When not protected 
by adequate dikes or Jevees and tide gates, these soils 
are ponded during high tides. The available water- 
holding capacity is moderate to high. Root penetration 
is moderately shallow. The soils are very strongly acid 
and low in fertility. Accumulations of sulfide are 
throughout the profile, and they are more numerous in 
the lower subsoil. 

This mapping unit has been cleared and diked. When 
diked and drained, most areas are used for pasture and 
forage crops. Ditches and tile drains are needed for 
best production of deep-rooted grasses and legumes. 
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Outlets for drains are regulated by tide gates, which 
open at low tide and are closed by the high tide. Some 
drained areas in crops are irrigated through sprinklers. 
The cropped areas need fertilizer. (Capability unit 
IVw-1; woodland suitability group 2.) 


Gardiner Series 


The Gardiner series consists of deep, well-drained, 
coarse-textured soils on bottom Jands. The soils have 
formed in loose, sandy alluvium. They occur in narrow 
strips near the banks of the large streams and in the 
sharp bends of streams. The Gardiner soils are associ- 
ated with the Nehalem, Gauldy, and Nestucca soils. In- 
dividual areas of Gardiner soils are small, and the total 
acreage in the Tillamook survey area is small. The 
original vegetation was trees and shrubs, 

The surface soil is dark brown and very friable and has 
weak, subangular blocky structure. The underlying 
material consists of layers of dark yellowish-brown loamy 
sand, fine sand, and sand. The sandy layers vary in thick- 
ness. Some areas of Gardiner soils are subject to dam- 
aging overflow, which causes erosion and which also de- 
posits sand, silt, and debris. These soils are used almost 
exclusively for pasture and hay. 

Gardiner fine sandy loam, 0 to 3 percent slopes 
{GaA}.—This soil occurs on nearly level bottom lands ad- 
jacent to the major streams. 

Representative profile observed ina pasture: 

Surface layer— 

0 to 8 inches, dark-brown, very friable (dark grayish- 
brown and soft, dry) fine sandy loam’ weak, sub- 
angular blocky structure. 

Subsoil— 

8 to 34 inches, dark yellowish-brown loamy fine sand; 

very weak, coarse, subangular blocky structure. 
Substratum— 

34 to GO inches +, strata of varying thickness consisting 
of variegated brown loamy sand, fine sand, and sand. 

The main variation is in the thickness of the surface 
layer. In some places this layer is as much as 18 inches 
thick. Recent deposits of coarse sediment are on the sur- 
face in many places. 

Included in this unit are small areas having a grav- 
elly subsoil, and small areas of Gauldy loam and Ne- 
halem silt Joam. Very small areas of moderately well 
drained Nestuccea soils are also included. 

The soil is rapidly permeable, strongly acid, moderately 
fertile, and medium in organic matter. The hazard of 
erosion is slight. Roots can penetrate deeply. The avail- 
able water-holding capacity is moderate to low. 

Much of the soil is in grasses and legumes that are 
harvested for hay, pasture, or silage. These crops need 
fertilizer. Most cropped areas are irrigated through 
sprinklers. (Capability unit IIs-1; woodland suitability 
group 1.) 

Gardiner fine sandy loam, overwashed, 3 to 7 per- 
cent slopes (GdB).—This soil generally occurs in sharp 
bends of the major rivers, and it is subject to damaging 
overflow duving periods of high water. The surface is 
irregular and hummocky and marked by many old 
stream channels. It is similar to Gardiner fine sandy 
loam, 0 to 3 percent slopes, except that most areas have 
some recently deposited sand on the surface. Runoff is 
slow, and the hazard of erosion is moderate. The over- 
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flowing current scours away the soil and the banks, and 
in places it deposits sand, silt, and debris on the surface. 

Nearly all of this soil is used for hay and pasture. 
Most areas in these crops are irrigated through sprin- 
klers. (Capability unit [Ve-2; woodland suitability 
group 17.) 


Gauldy Series 


The Gauldy series consists of somewhat excessively 
drained, shallow to moderately deep, gravelly alluvium. 
The soils generally occupy narrow flood plains of the 
Miami and Kilchis Rivers and other very active, fast- 
flowing streams. They are young soils over sand and 
gravel and have only a weakly developed profile. The 
Gauldy soils are associated mainly with the Nehalem, 
Brenner, and Gardiner soils on bottom lands and with 
the Knappa and Meda soils on low terraces and foot- 
hills. The shallow Gauldy soils are associated with 
Riverwash. The original vegetation was hemlock, 
Douglas-fir, Sitka spruce, red alder, and willow. 

The surface soil is dark brown, very friable, and sub- 
angular blocky. The subsoil is dark yellowish brown 
and very friable and has a weak, subangular blocky 


structure. Waterworn pebbles occur throughout the 
profile. The soils are underlain at varying depths by 


gravelly and stony strata. 

The Gauldy soils are used chiefly for pasture and 
hay. Some small acreages are still in native vegetation. 

Gauldy loam, 0 to 7 percent slopes (GmB).—This soil 
occupies bottom land where the surface has been cut by 
old stream channels. 

Representative profile observed in an area of grass: 

Surface layer— 

0 to 8 inches, dark-brown, very friable (dark grayish-brown 
and soft, dry) loam; subangular blocky structure; 10 per- 
cent of volume is gravel of medium size. 

Subsoil— 

8 to 26 inches, dark yellowish-brown, friable loam; weak, 
subangular blocky structure; 15 percent of volume is 
gravel of medium size. 

26 to 38 inches, dark yellowish-brown, very friable, grav- 
elly loamy coarse sand; weak, subangular blecky struc- 
ture. 

38 to 55 inches, dark yellowish-brown, friable loamy fine 
sand; weak, subangular blocky structure; 10 percent of 
volume is gravel of fine size. 

Substratum— 

55 inches +, waterworn coarse sand and gravel. 

The chief variations are in the moderate to strong 
grade of structural development in the surface and sub- 
surface layers and in the amount of gravel throughout 
the profile. In addition, the type of underlying sediment 
ranges from gravelly silt, fine sand, and sand to coarse 
sand, stones, and boulders. In some places the surface 
layer is silt loam. 

Included with this soil are small areas of Nehalem 
and Gardiner soils and of the imperfectly drained 
Brenner soils on bottom lands. Very small areas of the 
Knappa and Meda soils on fans are also included. 

Runoff is slow. Subsoil permeability is moderately 
rapid. The available water-holding capacity is moderate 
to low; root penetration is moderately deep to deep. 
The hazard of erosion is slight, but some damaging over- 
flow occurs. The soil is medium in organic matter and 
fertility and is strongly acid. 


Much. of this soil is used for pasture and hay. These 
crops need fertilizer and ave irrigated through sprinklers. 
(Capability unit [Is-1; woodland puta group 1.) 

Gauldy loam, shallow, 0 to 7 percent slopes {GsB).— 
This soil has an irregular, hummocky surface. It occu- 
pies narrower upstream bottom lands than Gauldy loam, 
0 to 7 percent slopes, and the underlying coarse-textured 
alluvial sediment is only 6 to 8 inches from the surface. 
Some places have gravelly loam surface soil. 

Included with this soil are small areas of Riverwash 
and very small areas of very gravelly Meda soil. 

Subsoil permeability is rapid. The available water- 
holding capacity is very low. Root penetration is shal- 
low. The hazard of erosion is moderate, and some dam- 
aging overflow occurs. The soil is low in organic matter 
and in natural fertility. 

Over two-thirds of the acreage of this soil is used for 
pasture and hay. All areas in these crops are irrigated 
through sprinklers. (Capability unit VIs-1; woodland 
suitability group 17.) 


Ginger Series 


The Ginger series consists of deep, imperfectly drained, 
fine-textured soils on stream terraces in the Fairview 
and Idaville localities. The Ginger soils occupy concave 
positions on nearly level to gentle slopes between the 
higher lying Quillayute soils and the lower lying Hebo 
soils in depressions or swales. Ginger soils are associ- 
ated with the Meda, Quillayute, and Hebo soils. The 
parent material is old valley fill that originated from 
sedimentary and igneous rocks. The original vegetation 
was forests of spruce and hemlock. 

The surface soil is black, very friable, and granular. 
The subsoil is dark grayish brown to grayish brown, 
firm, and blocky. The subsoil is strongly mottled with 
yellowish red and grayish brown. Under the subsoil, at 
varying depths, are discontinuous layers of compacted 
gravel. In some places the layers of gravel may be 
within 24 inches of the surface. On the average, how- 
ever, gravel is at a depth of 30 to 60 inches. 

Most areas of the Ginger soils are under a perma- 
nent cover of grass and legumes that is harvested for 
hay, pasture, or silage. Small areas are still in native 
vegetation. 

Ginger silt loam, 0 to 7 percent slopes (G8)—This 
soil is on terraces adjacent to the uplands. 

Representative profile observed in a grass pasture: 

Surface layer— 

0 to 17 inches, black, very friable (very dark gray and 
soft, dry) silt loam; granular structure; nonsticky and 
slightly plastic when wet. 

Subsoil— 

17 to 20 inches, very dark grayish-brown silty clay loam; 
few, faint mottles of yellowish brown; firm, sticky, 
and plastic when wet; blocky structure. 

20 to 28 inches; dark grayish-brown, firm silty clay; com- 
mon, distinct mottles of strong brown; sticky and plastic 
when wet; blocky structure. 

28 to 38 inches, grayish-brown, firm silty clay; many 
prominent mottles of yellowish red; sticky and plastic 
when wet; blocky structure. 

38 to 52 inches, grayish-brown, firm silty clay; many prom- 
inent mottles of yellowish red; sticky and plastic when 
wet; blocky structure; numerous weathered and partly 
decomposed pebbles. 

Substratum— 
52 to 60 inches -+, compacted gravel. 
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The chief variation is in the depth to compacted gravel. 
In more than 85 percent of the area, compacted gravel 
is more than 8 feet below the surface. This soil is gen- 
erally nearly level, but small gently sloping areas are 
included. Other soils included with Ginger silt loam, 0 
to 7 percent slopes, are the Meda, Quillayute, and Hebo 
soils. 

Natural drainage is imperfect. Runoff and permeabil- 
ity are slow. The available water-holding capacity is 
moderate to high; the penetration of roots is moderately 
deep. The hazard of erosion is slight. The soil is very 
high in organic matter, moderately low in fertility, and 
very strongly acid. 

Ginger silt loam, 0 to 7 percent slopes, is used for pas- 
ture and hay crops. Most of the acreage has been 
drained through the use of open ditches or closed tile 
drains. Both kinds of drainage are used in some areas. 
Crops respond well to fertilizer. Some areas in crops 
are irrigated through sprinklers. (Capability unit IIw- 
1; woodland suitability group 5.) 


Hebo Series 


The Hebo series consists of poorly drained, fine-tex- 
tured, very strongly acid soils. The soils are mainly in 
nearly level or slightly depressed positions on stream ter- 
races, and in depressions on the bottoms of small valleys. 
They formed in deep, fine-textured alluvium that washed 
chiefly from shale. Floods and runoff from higher areas 
occasionally deposit fresh layers of alluvium on the sur- 
face. During the wet season, the Hebo soils are water- 
logged. ‘They occur in association with the Quillayute, 
Knappa, Chitwood, and Ginger soils. The native vege- 
tation consists mainly of sedge, skunkcabbage, willow, 
and spruce. ; 

The Hebo soils are the only claypan soils in the Tilla- 
mook survey area. Their surface soil is firm, granular, 
and very dark gray or dark brown to almost black. The 
subsoil is very firm, prismatic and blocky clay that is dark 
gray to gray and highly mottled with brown and gray. 
Near Hemlock, the Hebo soils are covered by 4 to 12 inches 
of brown, medium-textured alluvium. Some areas of 
the Hebo soils are naturally better drained than others 
because of their more favorable position on the land- 
scape. Hebo soils on sloping terraces are less water- 
logged during the dry season than those in depressions. 

Most Hebo soils are used for hay and pasture. Yields 
of forage are low because drainage is poor. Yields can 
be improved by draining the soil and applying fertilizer. 

Hebo silty clay loam, 0 to 3 percent slopes (HbA).— 
This soil occurs in concave areas on fans and terraces 
adjacent to uplands. 

Representative profile observed in an undrained area: 

Surface layer— 

0 to 4 inches, very dark gray to almost black, firm (dark 
gray and slightly hard, dry) silty clay loam; granular 
structure; sticky and plastic when wet. 

4 to 10 inches, very dark gray, very firm silty clay; nu- 
merous mottles of reddish brown; blocky structure; 
sticky and very plastic when wet. 

Subsoil— 

10 to 18 inches, dark-gray, very firm clay; many coarse 
mottles of strong brown; prismatic and blocky structure; 
very sticky and very plastic when wet. 


18 to 28 inches, gray, very firm clay; many coarse mot- 
tles of strong brown; prismatic and blocky structure; 
very sticky and very plastic when wet. 

28 to 35 inches, gray, dark-gray, and strong-brown, firm 


silty clay; blocky structure; sticky and very plastic 
when wet; some weathered, waterworn pebbles and 
cobbles. 


Substratum— 

35 to 42 inches +, olive-gray, strong-brown, and gray, mas- 
sive clay mixed with numerous weathered and decom- 
posed pebbles and cobbles. 

The surface layer is generally about 10 inches thick; 
but in some places that have received recent overwash, 
it is as much as 22 inches thick over clay. In a fey 
places the subsoil is nearly massive. 

Near the town of Hebo, several small areas of Tebo 
silty clay loam soil on terraces with slopes up to 4 percent 
are included. The soil on these slopes is somewhat 
better drained than that having less gradient, and it is 
not ponded. Also included are small patches of the 
KKnappa or Meda soils. 

Natural drainage is poor, runoff is very slow, and the 
subsoil clay is very slowly permeable. The available 
water-holding capacity is moderate to low; root penetra- 
tion is shallow. The hazard of erosion is slight. The 
soil is low in fertility, high in organic matter, and very 
strongly acid. 

Most areas of this soil have been cleared. Some areas 
have been drained by use of open ditches and tile, but 
most of the acreage has not been drained. Crops on some 
drained areas are irrigated through sprinklers. Tus- 
socks are always in undrained pasture, because grasses 
offer them very little competition (fig. 12). (Capabil- 
ity unit [Vw-2; woodland suitability group 5.) 


Hembre Series 


The Hembre series consists of deep to moderately 
deep, well-drained, strongly acid to very strongly acid 
soils. ‘The soils occupy positions that range from gently 
sloping foothills to very steep mountains in the coast 
range. They have developed mainly from basic igneous 
rocks. The Hembre soils are closely associated with the 
Neskowin soils near the communities of Oretown and 
Neskowin and with the Knappa and Hebo soils. 
Neskowin soils generally occupy fern-covered slopes ad- 
jacent to the coast. The Hembre and Astoria soils make 
up nearly all the soils on uplands in the Tillamook sur- 
vey area. The vegetation is mainly Douglas-fir, hem- 
lock, alder, fern, and salal. 

The surface soil is dark reddish brown, friable, and 
granular; the subsoil is reddish brown, firm, and sub- 
angular blocky. In most places the profile contains a 
large amount of cobblestones and gravel. In some 
places the lower subsoil is more than 50 percent stones. 
In most areas the subsoil is underlain by weathered and 
broken hard rock. The Hembre soils on gentle slopes 
have deeper profiles and contain fewer stones than those 
on steeper slopes. 

The Hembre soils are mainly in forests in which 
Douglas-fir and hemlock are the most valuable species. 
The gently sloping Hembre soils on foothills along the 
valleys are used for pasture and hay. 
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Figure 12.—The open ditch helps to drain an area of Hebo soils. 


The tussocks shown on right side of photograph are growing on 


imperfectly drained Chitwood soil. 


Hembre silt loam, 20 to 40 percent slopes (HeF}.— 
This soil occupies slopes above the valley foothills. 
Representative profile in a logged area: 


Surface layer— 

0 to 11 inches, dark reddish-brown, friable (dark brown 
and soft, dry) silt loam; granular structure. 

11 to 17 inches, dark-brown, friable silt loam; granular 
structure; slightly sticky and plastic when wet. 

Subsoil— 

17 to 29 inches, reddish-brown, firm silty clay loam: sub- 
angular blocky structure; sticky and plastic when wet; 
approximately 85 percent of layer consists of small 
stones. 

29 to 38 inches, reddish-brown, firm very stony silty clay 
loam; subangular blocky structure; sticky and plastic 
when wet; approximately 60 percent of layer consists of 
small stones. 

Substratum— 
88 inches +, broken, igneous rock. 


The chief variation is in the depth to igneous rock and 
in the amount of small, angular, broken stones in the pro- 
file. Texture ranges from silt loam to light silty clay 
loam, but silt loam predominates. The subsoil ranges 
from reddish brown to dark brown and in places is yel- 
Jowish brown. 


Included in this mapping unit ave small areas of As- 
toria soils on the lower slopes. 

Natural drainage is good, runeff is medium, and per- 
meability is moderate. The available water-holding ca- 
pacity is moderate to high. Root penetration is deep. 
The hazard of erosion is moderate. The soil is medium 
in fertility, moderately high in organic matter, and 
strongly to very strongly acid. There are a few small 
concretions of iron and manganese throughout the profile. 

Nearly all of this soil is in natural vegetation consist- 
ing of hemlock and Douglas-fir forest. Production is 
higher than on any other forested soil in the Tillamook 
survey area. (Capability unit VIe-2; woodland suita- 
bility group 11.) 

Hembre silt loam, 40 to 60 percent slopes (HeG}.— 
This soil is similar to Hembre silt loam, 20 to 40 per- 
cent slopes, except that the slopes are very steep and 
mountainous. Runoff is rapid, and the hazard of erosion 
is severe. Included with this soil are a few small areas 
of Rock land. Hembre silt loam, 40 to 60 percent slopes, 
is the most extensive soil in the Tillamook survey area. 
Tt is all in forests of hemlock and Douglas-fir. (Capa- 
bility unit ViTe2; woodland suitability group 12.) 
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Hembre silt loam, moderately deep, 40 to 60 percent 
slopes (HmG)—This soil is similar to Hembre silt loam, 
moderately deep, 20 to 40 percent slopes, except that on 
convex slopes it tends to be shallower and in some local 
areas it is less than 20 inches thick over hard rock. Rock 
outcrops are included with this soil. 

Runoff is rapid, and the erosion hazard is severe. The 
soil is all in forests of hemlock and Douglas-fir. Slope 
and shallow soil restrict tree growth. (Capability unit 
VIle-2; woodland suitability group 12.) 

Hembre silt loam, 3 to 12 percent slopes (HeC)—This 
soil is similar to Hembre silt loam, 20 to 40 percent 
slopes. In most places it is 60 inches or more thick and 
has only a few stones in the profile. The hazard of ero- 
sion is slight. A few small areas of Knappa and Hebo 
soils are included. About half the acreage of this soil is 
used mainly for hay and pasture. Moderate yields are 
obtained if fertilizer is applied. (Capability unit ITTe- 
1; woodland suitability group 10.) 

Hembre silt loam, 12 to 20 percent slopes (HeD).— 
This soil is like Hembre silt. loam, 20 to 40 percent slopes, 
except that it generally has a deeper, less stony profile. 
acd igneous rock generally is 50 to 60 inches below the 
surface. The erosion hazard is moderate. Part of this 
soil is in a permanent cover of grasses and legumes that 
are harvested for pasture or hay. (Capability unit [Ve- 
1; woodland suitability group 10.) 

Hembre silt loam, moderately deep, 20 to 40 percent 
slopes (HmF)—This soil differs from Hembre silt loam, 
20 to 40 percent slopes, in having only a moderately deep 
profile over bedrock and not so much development of 
structure. Generally the soil consists of more than 50 
percent stones and is 25 to 80 inches thick over hard 
rock. Root penetration is moderately deep; the avail- 
able water-holding capacity is moderate. The hazard 
of erosion is moderate. Nearly all of this soil is in for- 


est. Hemlock and Douglas-fir are the most important 
species. (Capability unit VIe-2; woodland suitability 
group 11.) 


Knappa Series 


The Knappa series consists of well-drained, moderately 
deep to very deep, nearly level to strongly sloping soils 
on terraces along the sloping foothills. The Knappa soils 
formed in deep old valley fill (alluvium) that origi- 
nated mainly from shale and some basic igneous rock. 
They are associated with the Astoria, Quillayute, Chit- 
wood, and Hebo soils and are the most extensive soils 
on valley slopes in the Tillamook survey area. The origi- 
nal vegetation was Douglas-fir, hemlock, and alder. 

The surface soil is very dark brown, friable, and granu- 
lar. The subsoil is dark brown to dark yellowish brown, 
firm, and subangular blocky. The substratum in many 
places contains numerous weathered and partly decom- 
posed pebbles. 

The Knappa soils are used mainly for grasses and leg- 
umes harvested for pasture, hay, and silage. Only a 
few acres on the stronger slopes are not cleared. Where 
water is available, supplemental irrigation is applied 
through sprinklers to improve the yields of crops. 

Knappa silt loam, 0 to 7 percent slopes (Ka3).—This 
soil is on nearly level and very gently sloping terraces 
between the upland and the flood plain. The substratum 


generally contains numerous small stones and pebbles. 
Representative profile observed in a grass pasture: 
Surface layer— 

0 to 14 inches, very dark brown, friable (dark brown and 
soft, dry) silt loam; granular structure; few concretions 
of iron and manganese. 

Subsoil— 

14 to 27 inches, dark-brown, firm silty clay loam; sub- 
angular blocky structure; sticky and plastic when wet. 

27 to 48 inches, dark yellowish-brown, firm silty clay 
loam; subangular blocky structure; sticky and plastic 
when wet. 

48 to 60 inches +, dark yellowish-brown, firm silty clay 
loam; subangular blocky structure; slightly sticky and 
plastic when wet; some weathered and partly decom- 
posed pebbles, 

The chief variations are in the color of the subsoil, 
which ranges from dark brown to yellowish brown, and 
in the amount and depth to gravel in the substratum. 
Layers of gravel are not present, but pebbles may be 
numerous and in places are within 40 inches of the 
surface. 

Mapped with this soil are small areas of the Quillayute 
soils on terraces. Small areas of the Chitwood ‘and 
Hebo soils are included in depressions. 

Natural drainage is good, runoff is slow, and the 
hazard of erosion is slight. Subsoil permeability is mod- 
erate. The available water-holding capacity is high. 
Root penetration is very deep. The soil is medium in 
organic matter and in fertility and is very strongly acid. 

This soil is used mainly for hay and pasture. These 
crops need supplemental fertilization to improve yields. 
Most areas are irrigated through sprinklers. (Capability 
unit ITe-1; woodland suitability group 38.) 

Knappa silt loam, moderately deep, 0 to 12 percent 
slopes (KmC).—This soil differs from Knappa silt loam, 
0 to 7 percent slopes, in that pebbles are very numerous 
in the lower substratum at a depth of 24 to 36 inches. 
As a rule, pebbles are scattered throughout the profile. 
The soil is somewhat droughty, and the available water- 
holding capacity is moderate. The depth to which roots 
can penetrate is limited by the underlying gravel. The 
main inclusions are small areas of gravelly Meda soils. 

Knappa silt loam, moderately deep, 0 to 12 percent 
slopes, is used mainly for hay and pasture. These crops 
need fertilizer, Some of them are irrigated through 
sprinklers to improve yields. (Capability unit ITTe~1; 
woodland suitability group 3.) 

Knappa silt loam, 7 to 12 percent slopes (KaC).—This 
soil is on the gently and strongly sloping terraces along 
foothills, and it differs but slightly from Knappa. silt 
loam, 0 to 7 percent slopes. The profile is somewhat 
shallower over gravel. This soil includes areas of the 
Astoria, Meda, and Chitwood soils. It is used mainly 
for hay and pasture. These crops need supplemental 
fertilization. Some of them are irrigated through. sprin- 
klers to improve the yield. (Capability unit IITe-1; 
woodland suitability group 3.) 


Made Land (Ma) 


This unit consists of approximately 8 square miles of 
land leveled for a blimp base in the Second World War. 
Hills were cut and low areas filled to form a level surface 
consisting of heterogeneous material that originated from 
marine sediment, alluvial terraces, and recent alluvium. 
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This is the only large tract of Made land in the Tilla- 
mook survey area. It is now used mainly as an airport 
and for various industrial developments. (Capability 
unit VITIs-1; woodland suitability group 18.) 


Meda Series 


The Meda series consists of deep, well-drained, gently 
sloping to moderately steep soils on alluvial fans and foot 
slopes. The soils formed in unassorted material that 
sloughed and washed from residuum outcroppings of 
shale and occasionally mixed with igneous rocks. They 
are associated with the Knappa, Chitwood, Quillayute, 
and Ginger soils on terraces and with the Astoria and 
Hembre soils on uplands. The original vegetation was 
Douglas-fir, hemlock, red alder, and redcedar. 

The surface soil is very dark grayish brown, friable, 
and granular. The subsoil is dark brown, friable, and 
subangular blocky. Pebbles, stones, and fragments of 
shale are on the surface and throughout the profile. 
Meda soils on the more recently deposited alluvial fans 
show the Jeast textural and structural development. 

Meda soils are used chiefly for hay and pasture. A 
small acreage is still in native vegetation. 

Meda gravelly loam, 3 to 12 percent slopes (MeC).— 
This soil is on gently to strongly sloping foot slopes and 
fans. 

Representative profile observed in a pasture: 

Surface soil— 

0 to 9 inches, very dark grayish-brown, friable (dark- 
brown and soft, dry) gravelly loam; granular structure; 
numerous fragments of coarse sand, gravel, and shale. 

Subsoil— 

9 to 24 inches, dark-brown, friable gravelly clay loam; 
subangular blocky structure; many fragments of coarse 
sand, gravel, and shale. 

Substratum— 

24 to 36 inches +, dark-brown sandy loam; massive; abun- 
dant fragments of coarse sand, gravel, and shale. 

Many small stones are scattered throughout the profile. 
In some places, the soil is nearly free of coarse-textured 
material. As a rule, very little textural or structural 
development has occurred below the surface layer. In 
some places, the parent material is wholly from igneous 
rock, and in other places it is from shale. 

Small areas of the Knappa, Chitwood, Quillayute, and 
Ginger soils are included with this soil. 

Natural drainage is good, runoff is slow to medium, 
and permeability 1s moderate. As a rule, the avatlable 
water-holding capacity is moderate, but it varies accord- 
ing to the quantity of stone and gravel in the profile. The 
depth of root penetration also varies according to the 
quantity of these materials. The hazard of erosion is 
slight. The soil contains moderate amounts of organic 
matter, is strongly acid, and is medium in fertility. 

This soil is used mainly for pasture and hay. These 
crops require the use of fertilizer. Some areas in forage 
crops are irrigated through sprinklers. (Capability unit 
TITe-1; woodland suitability group 3.) 

Meda gravelly loam, 12 to 20 percent slopes (MeD).— 
This soil occupies moderately steep foot slopes and fans. 
It, differs from Meda loam, 8 to 12 percent slopes, in hav- 
ing somewhat more stones and gravel. This soil includes 
small areas of the Astoria and Hembre soils. Runoff is 
medium, and the hazard of erosion is moderate. 


This soil is used mostly for pasture and hay. These 
crops need fertilizer to produce good yields. Douglas- 
fir and hemlock are the most valuable forest trees on 
this soil. (Capability unit [Ve-1; woodland suitability 


group 8.) 


Nehalem Series 


The Nehalem series consists of well-drained, very deep, 
nearly level to gently sloping soils that occupy a large 
acreage of bottom lands. The Nehalem soils formed un- 
der forest in brownish, medium to moderately fine tex- 
tured stream alluvium that washed from igneous and 
sedimentary rocks. They occur in association with the 
Gardiner, Nestucca, and Brenner soils. In places the 
surface is irregular because old, partly filled stream 
channels and swales are in the area. 

The surface layer is very dark grayish-brown, very 
friable, granular silt loam, The subsoil is dark-brown, 
firm silt loam or silty clay loam with subangular blocky 
structure. In places recently deposited overwash con- 
sisting of coarse-textured, sandy layers occurs on and 
in the soil. 

Some undulating and low areas next to fast-flowing 
streams are subject to damaging overflow during winter 
storms. This overflow deposits from 14 inch to 10 inches 
of silt and sand on the surface. In these areas, the fast- 
flowing current may scour out pits and may leave brush 
and logging debris scattered over the surface. 

The Nehalem soils are used for pasture and forage 
crops. Most areas have been cleared. 

Nehalem silt loam, 0 to 3 percent slopes (NcA).—-This 
is the most extensive cropland soil in the Tillamook sur- 
vey area. It occupies nearly level, well-drained bottom 
lands adjacent to the Nestucca, Brenner, and Gardiner 
series. 

Representative profile observed in a pasture of tame 
grasses: 

Surface layer-— 

0 to 1% inches, very dark grayish-brown, very friable 
(brown and soft, dry) silt loam; granular; strongly 
acid. 

Subsoil— 

17 to 87 inches, dark-brown, firm silty clay loam; very 
fine, subangular blocky structure; slightly sticky and 
plastie when wet; very strongly acid. 

387 to 60 inches -++-, dark-brown, firm silty clay loam; 
very fine, blocky structure; sticky and plastic when wet; 
very strongly acid. 

The chief variations are in stratification of the profile. 
In some places strata of sandy material are throughout 
the profile as well as on the surface. In places faint 
mottles of gray are in the subsoil and substratum. 

Small areas of the well-drained Gardiner and of the 
moderately well drained Nestucca soils are included 
with this soil. 

Natural drainage is good, runoff is slow, and permea- 
bility is moderate. The available water-holding capac- 
ity is high; root penetration is very deep. The hazard 
of erosion is slight. The soil is medium in organic mat- 
ter, high in fertility, and strongly acid. It is among 
soils that are lowest in acidity in the survey area. 

This soil is used mostly for pasture and hay. Most 
areas have been cleared of timber, and the stumps and 
roots have been removed. In areas of this soil planted 
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to crops, fertilizer and supplemental irrigation are 
needed to improve yields. 

Most of the dairy farms on this soil are irrigated 
through sprinklers in summer to supplement the soil 
moisture. (Capability unit I-1; woodland suitability 
group 1.) 

Nehalem silt loam, overwashed, 3 to 7 percent slopes 
(NeB).—This soil differs from Nehalem silt loam, 0 to 3 
percent slopes, in that it formed in more recent alluvium 
and has a very weak structure. Fresh deposits of silt 
and sand ranging from 1 to 10 inches in thickness cover 
the area. This soil generally occurs in sharp bends of 
streams and is flooded during times of high water. 
Floods scour the soil in many places and leave brush 
and logging debris on the surface. This soil has an area 
i only 173 acres and is used exclusively for pasture and 
hay. 

Loveline and removal of debris are necessary before 
new pastures can be seeded. Establishing new seed- 
ings on fresh alluvium is a problem because the fresh 
material is droughty. This soil needs a vegetative 
cover during the winter months to protect it from the 
scouring action of floods. Weeds are a problem because 
the seeds are carried to this soil by floods. Some areas 
of this soil in crops are irrigated through sprinklers. 
(Capability unit [Ve-2; woodland suitability group 17.) 


Neskowin Series 


The Neskowin series consists of well-drained, dark- 
colored, strongly acid soils that have formed in residuum 
that weathered from igneous rocks. The Neskowin soils 
occur on moderately steep to very steep uplands near 
Oretown and Neskowin, and they are associated with the 
Hembre and Winema soils. The parent material resists 
weathering; so only shallow to moderately deep soils have 
formed. The original vegetation probably was grasses and 
ferns. Sitka spruce and red alder occur in isolated areas, 
but the trees are stunted by wind blast trom the ocean. 

The surface soil is very dark brown to almost black, 
friable, and granular. The subsoil is dark brown, fria- 
ble, and subangular blocky. Fragments of the parent 
rock are throughout the profile, and they are most nu- 
merous in the lower subsoil. The soils are underlain at 
a depth of 14 to 30 inches by fractured igneous rock. 
The dark color of these soils is attributed chiefly to the 
ferns and grasses under which the soils have formed. 

The Neskowin soils are used chiefly for natural brushy 
pasture. Some forage crops are grown on the gentle 
slopes with the help of fertilizer. 

Neskowin silty clay loam, 20 to 40 percent slopes 
(NkF}—This soil is the most extensive of the Neskowin 
series and occupies the windward side of steep uplands 
adjacent to the ocean. 

Representative profile observed in an isolated area of 
spruce with an understory of ferns and grasses: 

Surface layer— 

0 to 12 inches, very dark brown, friable (dark-brown and 
slightly hard, dry) silty clay loam; granular structure; 
sticky and plastic when wet; few pebbles and small 
concretions of iron. 

Subsoil— 
12 to 17 inches, dark reddish-brown, friable silty clay 


loam; subangular blocky structure; sticky and plastic 
when wet; few small stones. 


17 to 27 inches, dark-brown, friable silty clay loam; sub- 
angular blocky structure; sticky and very plastic when 
wet; approximately 30 percent of layer is small stones. 

Substratum— 

27 inches +, slightly weathered igneous rock; fractured. 

The main variation is that the parent rock is from 14 
to 80 inches below the surface. 

Included with this soil are numerous stringers of the 
Winema soils at the bases of slopes, outcrops of bare rock 
in places, and very shallow soil in small areas. 

Natural drainage is good, runoff is rapid, and permea- 
bihty is moderately slow. The available water-holding 
capacity is moderate; root penetration is moderately 
deep. ‘The erosion hazard is moderate. The soil is very 
high in organic matter, moderately low in fertility, and 
strongly acid. A few small concretions of iron are in the 
surface layer. Nearly all of this soil is used for natural 
brushy pasture. (Capability unit VIe-8; woodland suita- 
bility group 14.) 

Neskowin silty clay loam, 40 to 60 percent slopes 
(NkG).—This soil differs from Neskowin silty clay loam, 
20 to 40 percent slopes, in having a shallower profile on 
south and southwest slopes. In addition it contains a 
high percentage of stones. 

Neskowin silty clay loam, 40 to 60 percent slopes, oc- 
cupies the very steep mountain slopes adjacent to the 
ocean. Runoff is very rapid and the erosion hazard is 
severe. 

Most of this soil is used for native brush 
mainly for sheep. Most areas are covered 4 a thin 
stand of stunted Sitka spruce and red alder. (Capapikey 
unit VITe-3; woodland suitability group 15.) 

Neskowin silty clay loam, 12 to 20 percent slopes 
(NkD).—This soil occupies the saddles between ridges and 
the broad ridgetops. It contains fewer stones and is 
deeper than the other Neskowin soils. It generally aver- 
ages about 30 inches to the parent rock. Runoff is me- 
dium, and the hazard of erosion is moderate. 

Most of this soil is used for pasture, but some on the 
gentler slopes is used for hay. Areas in crops need fer- 
tilizer. (Cunabilicy unit IVe-1; woodland suitability 
group 13.) 


pasture, 


Nestucca Series 


The Nestucca series consists of deep, imperfectly 
drained soils on nearly level bottom lands having shal- 
low swales and depressions. On broad bottoms of large 
streams, the Nestucca soils occupy positions farthest 
from the streams; in the narrow bottoms, they occupy 
the entire bottom land. Nestucca soils formed in the 
recent medium- and fine-textured alluvium that washed 
from mixed sedimentary and igneous rocks. The origi- 
nal vegetation was a mixture of trees and shrubs and 
some water-tolerant plants. 

The surface layer is dark brown, very friable, and 
granular. The subsoil is dark grayish brown, with coarse 
stains of reddish brown, and is firm and subangular 
blocky. 

Where the Nestucca soils grade to the Nehalem soils, 
the subsoil contains fewer mottles; where Nestucca soils 
grade to the Brenner soils, the mottles are closer to 
the surface. 

The Nestucca soils are used for pasture and forage 
crops. 
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Nestucca silt loam (Ns)—This soil has slopes of 0 to 
3 percent, and it occupies flood plains adjacent to alluvial 
terraces. 

Representative profile observed in a grass pasture: 

Surface layer— 

0 to 14 inches, dark-brown, friable (brown and soft, dry) 

silt loam; granular structure. 
Subsoil— 

14 to 41 inches, dark grayish-brown, firm silty clay loam 
mottled with coarse stains of reddish brown; subangu- 
lar blocky structure; sticky and plastic when wet. 

Substratum— 

41 to 60 inches +, dark-gray, firm silty clay mottled with 
many coarse stains of dark reddish brown; massive; 
very sticky and plastic when wet. 

The chief variation is in the degree of mottling and 
the amount of fine-textured particles in the subsoil. The 
surface soil in some instances contains faint stains 
ofreddish brown. As the soil grades toward the re- 
stricted drainage typical of the Brenner soils, the sub- 
soil color becomes grayer, and the texture becomes finer. 
The soil is intermediate between the well-drained soils 
and the imperfectly drained soils. Profile colors indi- 
cate the degree of natural drainage. 

In transitional areas, this soil may include small areas 
of the Brenner, Nehalem, or Hebo soils. Small patches 
of Brallier peat are included in some places. ; 

This soil is moderately well drained. The subsoil is 
moderately permeable. Runoff is very slow, and _the 
hazard of erosion is slight. The available water-holding 
capacity is high; root penetration is deep. The soil is 
medium in organic matter, moderately high in fertility, 
and strongly acid. 

Open ditches and tile have been used to improve the 
drainage in many areas of this soil. However, most of 
the soil still needs drainage. After drainage has been 
improved, fertilizers are needed to grow crops success- 
fully. Some areas are irrigated through use of sprin- 
klers. (Capability unit Ilw-2; woodland suitability 
group 5.) 


Netarts Series 


The Netarts series consists of deep, excessively drained 
soils on the older, moderately steep to strongly sloping, 
stabilized dunes near the coast. Netarts soils make up 
most of the acreage of the older stabilized dunes. Large 
acreages of these soils are near Nehalem, Manzanita, 
Netarts, Oceanside, and Sand Lake, in association with 
the Yaquina soils. The native vegetation consists of shore 
pine and an understory of huckleberry, manzanita, kin- 
nikinnik, and rhododendron. A few stands of Donglas- 
fir and hemlock are on the older dunes. 

The surface soil is black to grayish brown, and loose 
to very friable. The subsoil is dark brown to reddish 
brown. It has very firm nodules consisting of iron- 
cemented sand grains and is underlain by yellowish- 
brown and grayish-brown, very friable fine sand. 

The Netarts soils have no agricultural value but are 
well suited to recreational uses. A minor use has been 
made of the timber, and some use has been made of the 
shrubs by those who pick and sell the foliage. 

Netarts fine sandy loam, 7 to 30 percent slopes (NiE).— 
This soil occupies old sand dunes near the ocean. 


Representative profile observed under native vege- 
tation: 

1% inches to 0, litter of partly decomposed pine needles, 
leaves, and roots. 

Surface layer— 

0 to 3 inches, black, very friable tine sandy loam; mas- 
sive; extremely acid. 

3 to 7 inches, dark grayish-brown and light brownish-gray, 
very friable loamy fine sand; massive; very strongly 
acid. 

7 to 13 inches, grayish-brown and light yellowish-brown 
loamy fine sand; few, firm, dark-brown, iron-cemented 
nodules; strongly acid. 

Subsoil— 

13 to 85 inches, reddish-brown to dark-brown, very friable 
to firm, fine sand; numerous, large, very firm nodules 
of iron-cemented sand. 

35 to 52 inches, yellowish-brown and brownish-gray, very 
friable fine sand ; few weakly cemented nodules. 

Substratum— 

52 inches --, pale-yellow and dark grayish-brown, very 
friable fine sand. 

The chief variation is in degree of profile development. 
The development of a profile in Netarts soils is related 
to the age of stabilization of the dunes and to the type 
of vegetation that followed stabilization. The soils in the 
Netarts-Oceanside area and those that adjoin Sand Lake 
have a strongly developed profile, which is typical of the 
Netarts series. The soils near the Nehalem-Manzanita 
vicinity have only a weakly developed profile but also have 
the definite gray color of the leached surface soil and the 
brown to reddish-brown iron cementation in the subsoil. 

Included with this soil are small, irregular patches of 
active sand dunes or of Brallier peat. Also included are 
areas of Yaquina soils too small to be mapped separately. 

Natural drainage is excessive, runoff is very slow, and 
permeability is very rapid. The available water-holding 
capacity is very low; root penetration is deep. The 
hazard of wind erosion is severe. The soil is low in or- 
ganic matter and fertility and is very strongly acid. 

Use of this soil is limited to the growth and harvest of 
the natural cover—shore pine and spruce for wood, and 
shrubs for foliage. (Capability unit VITe-4; woodland 
suitability group 16.) 


Quillayute Series 


The Quillayute series consists of moderately deep to 
very deep, well-drained, very strongly acid soils on 
stream terraces in the central part of the Tillamook sur- 
vey area, Most of the Quillayute soils are nearly level, 
but some are gently undulating and strongly sloping. 
The Quillayute soils are associated with the Meda, 
Knappa, Ginger, and Hebo soils. They formed in old 
alluvium that originated in mixed igneous and sedimen- 
tary rocks. The natural vegetation probably was brack- 
enfern, brush, and some grass. Spruce and hemlock are 
in a few scattered places. 

The surface soil is black, friable, and granular. The 
subsoil is dark grayish brown to dark yellowish brown, 
friable, and subangular blocky. At a depth of 26 to 120 
inches, the Quillayute soils are underlain by stratified 
layers of compacted gravel and coarse sand. As a rule, 
the layer of gravel is nearer to 120 inches than to 26 
inches from the surface. The Quillayute soils occur on 
two terrace levels. Those on the lower terrace have a 
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shallower profile and have the layer of underlying gravel 
nearer the surface. 

The Quillayute soils are used for improved pasture and 
forage crops. 

Quillayute silt loam, 0 to 7 percent slopes (QaB).— 

This soil occupies nearly level to gently sloping terrace 
positions between the upland and flood plain and is adja- 
cent mainly to the soils of the Ginger and Hebo series. 

Representative profile observed in a pasture of native 
and tame grasses: 

Surface layer-— 

0 to 21 inches, black, friable (very dark gray and soft, 

dry) silt loam; granular structure. 
Subsoil— 

21 to 30 inches, very dark grayish-brown, friable, light 
silty clay loam or silt loam; granular structure; slightly 
sticky and slightly plastic when wet. 

30 to 48 inches, dark yellowish-brown, silty clay loam or 
silt loam; subangular blocky structure; sticky and plas- 
tic when wet. 

48 to 60 inches +, light yellowish-brown, firm silty clay 
loam or silt loam; subangular blocky structure; sticky 
and plastic when wet. 

The chief variation is in the thickness of the black sur- 
face horizon. This horizon is generally shallower in 
soils that occupy positions on the lower terraces. In 
places waterworn gravel occurs throughout the profile. 

Included with this soil ave small depressed areas of the 
Ginger and Hebo soils and convex areas of the Meda and 
Knappa soils. ; ; 

Natural drainage is good, runoff is medium, and 
permeability is moderate. The available water-hold- 
ing capacity is high; root penetration is deep. The 
hazard of erosion is sight. The soil 1s very high in or- 
ganic matter, moderately low in fertility, and very 
strongly acid. : 

This soil is used mainly for improved pasture and hay. 
Areas in these crops require fertilizer. The crops re- 
spond to sprinkler irrigation. Spruce and hemlock are 
in a few small areas. (Capability unit Tle-1; wood- 
land suitability group 4.) 

Quillayute silt loam, moderately deep, 0 to 12 per- 
cent slopes (QmC).—This soil occurs in nearly level to 
sloping and undulating terrace positions in the South 
Prairie community along the Tillamook River. It is 
similar to Quillayute silt loam, 0 to 7 percent slopes, 
but has weak structure and at a depth of 26 to 36 inches 
is underlain by a layer of coarse sand and gravel. 
Small areas of this soil also occur on strongly sloping 
terrace escarpments that join the bottom land. Included 
with this soil, where the terrace joins the uplands, are 
small patches of Meda soil. 

Natural drainage is good, runoff is medium, and per- 
meability is moderate. The available water-holding 
capacity is moderate; root penetration _is moderately 
deep. The hazard of erosion 1s slight. This soil is very 
high in organic matter, moderately low in fertility, and 
very strongly acid. 

This soil is used principally for improved pasture. 
Areas in pasture require fertilizer and irrigation. (Ca- 
pability unit ITIe-1; woodland suitability group 4.) 


Riverwash (Re) 


This mapping unit consists of a wide variety of coarse 
sand, gravel, cobblestone, and other sediment that has 


streams. This material gen- 
erally occurs in narrow, broken strips on flats and bars 
near the banks of streams. It is also in the beds of 
many abandoned cutoffs and meanders. 

Riverwash generally has a level to slightly undulating 
surface and is slightly higher than the normal level of 
channels in which it occurs. It is subject to frequent 
flooding, and its boundaries ave constantly changing. 
The depth, area, and layering of the deposits and the size 
of aggregates in the deposits depend on the source of 
the sediment, the gradient of the channel, and the size 
of the stream. Shale sediment first breaks down into 
small stones or gravel; basalt disintegrates into large 
boulders and gradually into material the size of stone and 
gravel. Deposits of riverwash are generally many feet 
thick over old marine sediment or shale bedrock. 

Riverwash of recent deposition is generally bare of 
vegetation, but older deposits covered by a thin layer of 
silty material have grasses, willows, and alders growing 
on them. 

The only use of Riverwash is for channel protection 
and as material used in construction. (Capability unit 
VITIs-1; woodland suitability group 18.) 


Rock Land (Ro) 


This miscellaneous land type occurs on mountain ridge- 
tops, and it consists of 40 to 70 percent of rock outcrop 
and very shallow soil. The Tillamook survey area has 
49 acres of this land type. About 15 percent of the acre- 
age is covered in stunted Douglas-fir, occasional salal, 
and red huckleberry. This land type is useful only for 
wildlifeand recreation. (Capability unit VITIs-1; wood- 
land suitability group 18.) 


Tidal Flats (Tf) 


This land type consists of low tideland adjacent to 
bays and inlets along the coast. It includes the barren, 
nearly flat areas of mud, periodically covered by tidal 
water. The lower Tidal flats are covered by water daily; 
the higher parts may be covered only when tides are 
unusually high. 

Tidal flats consist of mud and raw peat that are little 
altered and show very little, if any, weathering. Nor- 
mally, tidal flat material has an excess of soluble salts, 
and most of the sparse native vegetation growing on it 
can tolerate the salts. The surface of tidal flats generally 
is not hard enough to support a man, except in dry sum- 
mer months and at low tide. Tidal flats have practical] 
no agricultural value. (Capability unit VITIw-1; ase 
land suitability group 18.) 


recently been deposited b 


Winema Series 


The Winema series consists of dark-colored, well- 
drained, deep to moderately deep soils on the Jower 
slopes along river valleys and on hills adjacent to the 
coast. Slopes are gentle to steep, moderately long, and 
smooth. ‘They have mostly a south or southwest expo- 
sure. The Winema soils are associated with the Astoria, 
Hembre, and Neskowin soils on uplands and with the 
Quillayute soils on terraces. Large areas of Winema 
soils are near Bay City, Trask River, Oretown, and 
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Neskowin. The Winema soils formed from soft gray 
shale under ferns and grasses. Sitka spruce ocewrs in 
small groups scattered over the area of Winema soils. 

The surface soil is black, friable, and granular. The 
subsoil is dark brown to dark yellowish brown, firm, and 
subangular blocky. In places the black, highly organic 
surface soil rests directly on yellowish-gray shale. 

Winema soils are used princrpally for improved pas- 
ture and forage crops. The steep areas are used pri- 
marily for sheep pasture. 

Winema silt loam, 20 to 40 percent slopes (WeF).— 
This soil occupies moderately long, smooth, steep wind- 
ward slopes of uplands adjacent to the ocean. 

Representative profile on a south slope in a pasture of 
grasses and ferns: 

Surface layer— 

0 to 21 inches, black, friable (very dark gray and soft, 
dry) silt loam; granular; slightly sticky and slightly 
plastic when wet; contains a large quantity of fibrous 
and sooty organic matter. 

Subsoil— 

21 to 28 inches, dark-brown, firm silty clay loam; sub- 
angular blocky structure; sticky and plastic when wet; 
few, small, decomposed fragments of shale. 

28 to 42 inches, dark yellowish-brown, firm silty clay; sub- 
angular blocky structure; sticky and plastic when wet; 
many decomposed fragments of shale. 

Substratum— 

42 to 60 inches +, variegated brown and yellowish-brown 
silty clay; massive; mixed with slightly weathered soft 
shale. 

The chief variation is in the depth to weathered shale 
and in the thickness of the subsoil. In some places 
weathered shale is 72 to 80 inches below the surface, and 
in other places it is only 20 to 86 inches from the surface. 
The thickness of the surface layer generally does not 
change. 

Included with this soil are small areas of the Neskowin, 
Hembre, and Astoria soils. 

Natural drainage is good, runoff is rapid, and perme- 
ability of the subsoil is moderate. The available water- 
holding capacity is high; root penetration is deep. The 
hazard of erosion is moderate to severe. The soil is very 
high in organic matter, moderately low in fertility, and 
very strongly acid, 

The mild slopes are used for improved pasture; the 
steep slopes are in native vegetation and are used for 
sheep pasture. Some acreage is in Sitka spruce. (Ca- 
pability unit VIe-3; woodland suitability group 8.) 

Winema silt loam, 3 to 12 percent slopes (WeC)—This 
soil is on gently sloping to rolling positions at the bases 
of slopes along valleys. It is somewhat deeper than 
Winema silt loam, 20 to 40 percent slopes, but otherwise 
varies only slightly from it. Runoff is slow to medium, 
and the hazard. of erosion is slight. Included with this 
soil are smal] areas of Quillaynte soils. 

This soil is used almost entirely for improved pasture 
and hay. Fertilizer is needed for these crops. (Capa- 
bility unit TITe-1; woodland suitability group 7.) 

Winema silt loam, 12 to 20 percent slopes (WeD}.— 
This soil occupies the moderately steep valley slopes. 
Its profile is similar to that of Winema silt loam, 20 to 
40 percent slopes. Runoff is medium, and the hazard of 
erosion is moderate. 

This soil is used almost exclusively for improved pas- 
ture; some small acreages are harvested for hay. (Ca- 


pability unit TVe-1; woodland suitability group 7.) 

Winema silt loam, moderately deep, 20 to 40 percent 
slopes (WmF)—-This soil oceurs mainly in the vicinities of 
Oretown and Neskowin. It is like Winema silt loam, 20 
to 40 percent slopes, except that the parent shale is 22 to 
34 inches below the surface, and the surface soil is thin- 
ner over a thin subsoil horizon. In some places the sur- 
face soil rests on weathered shale. 

In a typical profile of Winema silt loam, moderately 
deep, 20 to 40 percent slopes, the surface layer is 12 to 20 
inches of black, friable, granular silt loam; the subsoil 
is 5 to 12 inches of very dark grayish-brown to dark- 
brown, firm, subangular blocky silty clay loam, under- 
lain by weathered grayish and yellowish shale. Included 
with this soil are small areas of the Astoria, Hembre, 
and Neskowin soils. 

The available water-holding capacity is moderate, root 

enetration is moderately deep, and the erosion hazard 
is moderately severe. The soil is very strongly acid. It 
is used mainly as native pasture for sheep. Small areas 
of spruce are scattered over the soil. (Capability unit 
ViIe—-8; woodland suitability group 8.) 

Winema silt loam, moderately deep, 12 to 20 percent 
slopes (WmD).—This soil is on strongly sloping lower up- 
lands and foothills. The profile is like that of Winema 
silt loam, moderately deep, 20 to 40 percent slopes. The 
hazard of erosion is moderate. The soil is used entirely 
for improved pasture. (Capability unit [Ve-1; wood- 
land suitability group 7.) 


Yaquina Series 


The Yaquina series consists of nearly level, imper- 
fectly drained soils in low, interdune positions along the 
coast. The Yaquina soils formed in beach sand and in 
the sand of old dunes that were leveled by the action of 
wind and water. They are associated with the Netarts 
and Brallier soils. The height of the water table fluctu- 
ates from 1 to 5 feet. The vegetation consists of shore 
pine, rhododendron, azalea, spirea, salal, huckleberry, 
honeysuckle, and scattered spruce. 

The surface soil is gray, loose, and single grained. 
The subsoil is dark grayish-brown to grayish-brown, 
loose, fine sand. Under native vegetation, the surface 
layer is a mixture of very dark gray to almost black or- 
ganic matter and sand, 14 inch to 1 inch thick. Near Sand 
Lake the soil is underlain by bluish-gray to gray tidal 
mud, In some areas the profile has dark-colored, buried 
horizons of an older soil that are high in organic matter. 

Yaquina soils are used chiefly for pasture and forest, 
but there are several very small acreages that produce 
good yields of cranberries and blueberries. Yaquina 
soils are also used for small-acreage suburban home- 
sites. 

Yaquina loamy fine sand, 0 to 3 percent slopes 
(YaA).—This soil occurs in depressions between old, stabi- 
lized sand dunes. 

Representative profile observed under a cover of shore 
pine, huckleberry, and salal: 

Y% inch to 0, very dark gray, very friable, partly decomposed 
mixture of organic matter and loamy fine sand. 
Surface layer— 


0 to 6 inches, gray, loose loamy fine sand (light gray and 
loose, dry) ; single grained, 
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Subsoil-— 

6 to 14 inches, dark grayish-brown, loose fine sand; coarse, 
distinct stains of reddish brown and yellowish red; single 
grained ; few firm, iron-cemented nodules. 

14 to 30 inches, grayish-brown, loose fine sand; few, fine 
stains of yellowish brown; single grained. 

Substratum— 

80 to 42 inches +, variegated brown and gray, loose sand; 

few, coarse stains of yellowish brown; single grained. 


The chief variation is in the thickness of the leached 
surface layer, which ranges from 2 to 6 inches. In culti- 
vation this horizon is mixed with the organic layer. The 
subsoil in places has noticeable iron cementation. In the 
vicinity of Sand Lake, the Yaquina soils contain buried 
surface horizons high in organic matter, and in places, 
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the soils are underlain by tidal mud. Included with this 
soil are small areas of the Netarts soil and very small 
areas of Brallier peat. 

Natural drainage is imperfect, runoff is very slow, and 
permeability of the subsoil is very rapid. The available 
water-holding capacity is low; root penetration is moder- 
ately deep. The hazard of wind erosion is moderate. 
The soil is low in organic matter and fertility and is very 
strongly acid. 

This soil is used for homesites and for improved pas- 
ture, hay, and timber. Some cranberries and blueberries 
are grown. Areas of this soil in cultivation require 
drainage, fertilization, and irrigation. (Capability unit 
ITTw-3; woodland suitability group 6.) 


Tasin 6.—G@enetic relationships and great soil groups of the soil series in the Tillamook survey area 


Soil series Great soil group Parent material Natural i Natural vegetation 
drainage 

Astoria____..--------- Sols Bruns Acides Sedimentary residuum __-_~_---- Cood. sete Coniferous forest. 
Brallier...----------- Bog soils Organic material. ..-..---.---- Very poor..--| Marsh. 
Brenner____---------- Low-Humie Gley soils._-.-.-~-- Recent alluvium____.------.--- OOP cae ene Coniferous forest. 
Chitwood... .s<.c22s5. Sols Bruns Acides___---------- Old alluvium____----..-.------ Imperfect... -| Coniferous forest. 
Coquille..------------ Low-Humie Gley soils_..-- eer Recent allavium Very poor. _.-| Marsh. 
Gardiner____--------- Alluvial soils..__-_..---------- Recent alluvium 000 - sees Coniferous forest. 
Gauldy Alluvial soils__...-__.---.----- Recent alluvium Good... -_- .-| Coniferous forest. 
Ginger. ---~- Ando soils.-.-.------~-------- Old alluvium__._--.... Imperfect__..) Shrubby grassland. 

ebo__-- Humie Gley soils.___---------- Old alluvium___------- Forest or grassland. 
Hembre Sols Bruns Acides___---------- Basalt residuum Coniferous forest. 
Knappa Sols Bruns Acides_-_--.-------- Old alluvium__._---.-.-------- Coniferous forest. 

feda. 24-3222 fetes Alluvial soils_______----------- Recent alluvium Coniferous forest. 
Nehalem. _-_----2---- | Alluvial soils_.--.------------- Recent alluvium Coniferous forest. 
Neskowin___.--.---.- ) Ando goils..-..-5-45+4--4sene8 Basalt residuum Shrubby grassland. 
Nestuc@a__..--------- Alluvial soils_..._------------- Recent alluvium Coniferous forest. 
Netarts_.-.--.------- Podzals..2scneseeretsaseedexs Sandon sedseuneseedes Shrub thicket. 
Quillayute._-_-_---_-- Ando soils s5scc.aciaesadesceces } Old alluvium... 2.2 s4222-2205 Shrubby grassland, 
Winema____---------- Ando soils.c..0--scse65+222eeee Sedimentary residuum Shrubby grassland. 
Yaquina_____-------- Podzolee.c onc S oie cece s Bedi pendence sec esaceen ced Imperfect__._| Shrub thicket. 


Genesis, Classification, and 
Morphology of the Soils’ 


This section discusses the formation of soils, their clas- 
sification into great sotl groups, and their physical and 
chemical properties. 


Factors of Soil Formation 


Five factors have determined the formation of soils in 
the Tillamook survey area. These factors are (1) cli- 
mate, (2) plant and animal life, (3) parent material, (4) 
relief, and (5) time. 

Except for time, each of these factors is a complex of 
natural phenomena. Climate is a complex of the quan- 
tity of rainfall and its seasonal distribution, cloudiness, 
temperature, and so on. Moreover, one group of factors 
influences another. Vegetation is very strongly influ- 
enced by climate. Parent material and relief are strongly 
interrelated. Characteristics of any soil are determined 


*This section was written by Dr. Eviis G. Knox, Dept. of Soils, 
Oregon State University. Dr. G. H. Sraonson, Dept. of Soils, 
Oregon State University, supplied the tables of laboratory data. 
Ciype ©. Bowrspy, Soil Conservation Service, prepared the soil 
profile descriptions. 


by and can be explained by these five factors. Table 6 
shows the parent material, drainage, vegetation, and 
great soil group of each soil series in the Tillamook sur- 
vey area. 


Climate 


Climatic data for the Tillamook survey area are given 
in another section (see table 8, p. 70). In general the 
Tillamook survey area has high annual rainfall, about 
half of which falls in winter. Temperatures are fairly 
uniform throughout the year. Freezing temperatures are 
rare in the winter. Summers are cool. 

Climate influences the formation of soils through its 
control of (a) natural vegetation, and (b) of water sup- 
ply and temperature. 

Soil temperature in the Tillamook survey area is prob- 
ably never high. On the other hand, the soil is almost 
never frozen, and the process of soil formation can proceed 
in winter. For about 5 months of the year, rainfall is 
enough to allow frequent to almost continuous leaching. 
During the relatively dry summers, the soil contains less 
moisture, but in most years most soils are dried to the 
wilting point in only the surface 6 inches. Thus, enough 
water is available the whole year for most processes of 
soil formation other than leaching. 
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Climate within the Tillamook survey area is fairly uni- 
form, Variations large enough to produce significant 
soil differences are not known. However, there may be 
subtle differences that produced coniferous forest in some 
places and shrubby grassland vegetation in others. 


Vegetation 


Vegetation in the Tillamook survey area has not been 
studied in detail. Vegetation types have not been defined. 
Only general relationships are presented here. Four 
major kinds of natural vegetation may be recognized. 
They are coniferous forest, shrubby grassland, shrub 
thicket, and marsh. 

The typical coniferous forest is in well-drained areas. 
Douglas-fir is the dominant forest tree except in areas 
that have been undisturbed for more than one genera- 
tion of trees. In undisturbed areas, hemlock may be 
dominant; western redcedar, Sitka spruce, alder, and 
bigleaf maple are also present. Red huckleberry, salal, 
salmonberry, and swordfern are characteristic species 
in the understory. Coniferous forest on recent, alluvium 
is more variable and may tend to include plants typical 
of shrubby grassland. In poorly drained areas, Sitka 
spruce, ash, rushes, sedges, and skunkcabbage tend to 
exclude the other species generally found in better 
drained areas of coniferous forest. 

Shrubby grassland vegetation in well-drained areas 
consists of grasses, strawberry, cinquefoil, iris, bracken- 
fern, swordfern, other herbaceous plants, and generally 
the somewhat dwarfed forms of salal and evergreen 
huckleberry. Most aveas in shrubby grass land vege- 
tation have been cultivated or grazed; so the natural 

lant composition is less well known than in other areas. 
Shrubby grassland vegetation in wet areas has rushes 
and skunkeabbage but no shrubs. 

The presence of shrubby grassland in an area that is 
dominantly coniferous forest has not been explained. On 
uplands, shrubby grassland tends to be restricted to 
areas within a limited distance from the coast, and it 
commonly occurs on headlands extending into the ocean. 
However, extensive areas also occur on uplands and on 
terraces that are as much as 5 miles from the coast. 
Salt spray, wind, fog, and fire have been offered as ex- 
planations for the presence of shrubby grassland. More 
than one simple explanation is probably involved. 

Shrub thicket consists of very dense stands of shore 
pine, evergreen huckleberry, salal, manzanita, and. rho- 

odendron. This type of vegetation is restricted to beach 
and dune areas that have sandy parent material. 

Marsh vegetation consists of rushes, bulrushes, sedges, 
grasses, and other grasslike plants. It occurs in tidal 
areas that are subject to inundation by fresh, brackish, 
or salt water. 

Vegetation influences soil formation chiefly by con- 
trolling (1) the kind, amount, and depth distribution of 
organic material added to the soil, (2) the nutrient cir- 
culation, and (3) the degree of protection to the soil sur- 
face. Organic matter influences the production of 
organic solutions, which may take part in the leaching 
and rock decomposition processes. Nutrient circulation 
is the reutilization by plants of nutrients released in 
decay of organic residue. It is a common phenomenon 
but is particularly important where the soils are subject 


to a high leaching potential. Loss of nutrients from the 
root zone through leaching is reduced by interception of 
the nutrients by roots. 

Marsh vegetation has not been a strong influence on 
soil formation. Soils on tidal areas are very weakly de- 
veloped, and the influence of a high water te bis is strong. 

The influence of shrub thicket vegetation is difficult to 
evaluate. The sandy parent material, to which it is re- 
stricted, may determine the character of the soils as 
much as, or more than, the vegetation. In any event, 
the circulation of nutrients has not been very effective. 
Organic matter has accumulated mostly on the soil 
surface. 

Coniferous forests and shrubby grasslands have fur- 
nished a great amount of organic matter that has ac- 
cumulated in the upper foot or more of soil. Circulation 
of nutrients evidently has maintained the meager supply 
of nutrients against a strong leaching potentiality. 

Animals, such as earthworms, insects, and moles, that 
live in the soil have a retarding influence on soil develop- 
ment because they remix soil material. Micro-orga- 
nisms are very important in the decomposition of plant 
and animal materials into soil organic matter and in 
transformation of nutrient elements from one chemical 
form to another. 


Parent material 


Soils of the Tillamook survey area have formed through 
the alteration of (1) residuum on hills, (2) alluvium on 
terraces, fans, flood plains, and tidal flats, (3) sand on 
beaches and in dunes, and (4) organic material. The 
size of particles, hardness of rock fragments, mineralogy, 
and thickness of the parent material are characteristics 
that have influenced the nature of the soils. 

Parent material is not completely altered in the proc- 
ess of soil formation. As a result, the soils have many 
of the original characteristics of the parent material. 
For example, the soils on flood plains inherited their tex- 
ture directly from the parent alluvium. The kind and 
extent of alteration of parent materials are limited by 
the original characteristics of the material. For ex- 
ample, the Hembre soils are redder than the Astoria soils 
because the parent material of the Hembre soils has 
more capacity for the production of reddish iron oxides 
than that of the Astoria soils. 

Some types of parent material determine the course 
and direction of their own alteration. For example, the 
very rapid permeability and low water-holding capacity 
of cdume sand and beach sand determine the kind of vege- 
tation that will grow and the behavior of water in the soil. 
In this case permeability and water-holding capacity 
have influenced the trend of soil formation. 

Residuum (or colluvium) forms through the weather- 
ing of bedrock on hill slopes. It is no longer absolutely 
in place but has moved downslope. It tends to be silty 
or loamy, and it varies in amount of rock fragments and 
in thickness. 

Residuum that weathered from sedimentary rock— 
siltstone or mudstone—tends to be higher in clay and 
thicker over bedrock, and it contains fewer and softer 
stones than the residuum from basalt. Both types of 
residuum contain a range in minerals and, therefore, 
have a range in potential alteration in the process of soil 
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formation. Both kinds of residuum are basic in the litho- 
logic sense, that is, they are low in silica and high in iron, 
magnesium, and caletum. There is little or no quartz in 
basalt residuum and probably less than 80 percent in 
sedimentary residuum. 

Alluvium that washed from both kinds of rocks has 
been transported by water and deposited in a new loca- 
tion. In moving from one place to another, it was mixed 
enough so that the original characteristics were no 
longer distinct. The alluvium is said to have a mixed 
mineralogy. 

Old alluvium forms river terraces. Young alluvium 
forms stream flood plains that merge into tidal flats, and it 
forms alluvial fans where small tributaries flow into val- 
ley streams. The older alluvium is silty and, in places, 
may contain some gravel. The younger alluvium in 
broad flood plains and tidal flats is silty or sandy. On 
narrow upstream flood plains, the younger alluvium is 
mainly hard, washed gravel. On fans, it is not well 
sorted but is generally loam and contains varying 
amounts of rock fragments. 

Dune sand and beach sand are from the ocean. They 
probably weathered largely from basalt and sedimentary 
rocks, but the sorting and wearing action of the ocean 
has been severe. There is a narrow range in particle 
size, and a concentration of quartz. 

The organic material has accumulated in place from 
rooted plants growing in wet areas. 


Relief 


Relief is strongly related to the origin of parent ma- 
terial. Thus, soils that formed in residuum are on. the 
slopes of hills, those from alluvium are on the nearly 
level surfaces of valleys, and those from dime sand and 
beach sand are on short slopes in an irregular pattern of 
ridges and troughs. 

Slope is an important part of relief. Tt strongly influ- 
ences the disposition of precipitation and the susceptibil- 
ity of a soil to water erosion or downslope movement. 

The amount of runoff increases, and the penetration 
of water decreases as the slope of a soil increases. All 
sloping soils in the Tillamook survey area readily take 
in water. Precipitation generally comes as steady, 
gentle rains. Rapid rumoff is rare. No soil in the sur- 
vey area is droughty simply because of steepness of 
slope. 

In some places water concentrates on the soil or is re- 
tained in the soil, so that the soil is wet for a significant 
part of the year. Several degrees of wetness are recog- 
nized in classifying natural drainage. Soils that are less 
than well drained have formed on terraces, flood plains, 
and tidal flats, and in the troughs of dune areas and 
beach sand. In general, these soils are wet because of 
their position. The water table is near the soil surface. 
However, the Hebo soils are slowly permeable, and the 
retention of water by the soils themselves may contribute 
to their wetness. 

Soils in the Tillamook survey area with their cover of 
natural vegetation ave very resistant to water erosion, 
even on the steepest slopes. Mass movement of soil 
downslope, however, still occurs as it has in the past. 


Time 


The formation of soil from parent material takes 
time. Factors other than time being equal, young soils 
have more weakly expressed horizons than old soils. 

Soils that formed in residuum on hills and those that 
formed from old alluvium on terraces are old enough to 
be moderately well developed. Soils that formed from 
the younger alluvium on flood plains and tidal flats are 
weakly developed. They are very little different from 
the material as it was originally deposited. Soils that 
formed in alluvium on fans are more variable in their de- 
velopment, but they are the most weakly developed. 

Soils that formed in dune and beach sands may be fully 
as old as the soils that formed in old alluvium, or they 
may be younger. They are less well developed, but 
the mineralogy and. coarse texture of the sand restrict 
the rate and amount of development. 

The slumping of soils on hills destroys areas of residual 
soils through burial and by shattering and mixing of ma- 
terial in the slumped block. New surfaces are exposed 
to weathering. As a result, there are local differences 
in age of these soils and in the degree of soil development. 


Genetic Processes and Soil Characteristics 


Soils in the Tillamook survey area have formed from 
parent material through the action of many physical, 
chemical, and biological processes. The same general 
processes have acted on the parent material of all soils 
of the Tillamook Avea and on the parent material of all 
the soils of the world. Differences in soils are the re- 
sult of differences in parent material, and in differences 
in the relative importance of the various processes con- 
trolled by the other factors of soil formation. 

Most of our information about the genetic processes is 
inferred from our knowledge of the results of these proc- 
esses. The genetic processes produced the following im- 
portant features in soils of the Tillamook survey area: (1) 
A horizon that has an accumulation of organic matter; 
(2) very low base saturation; (8) B horizon; (4) high po- 
rosity, low bulk density, and smeariness; (5) thick, dark- 
colored horizon; (6) podzol sequence of horizons; (7) 
mottles and gray colors. 

Each of these features is discussed in the paragraphs 
that follow. Table 7 shows the laboratory analyses of 
the Astoria, Hebo, Nehalem, Quillayute, and Winema 
soils. 


The A horizon 


Almost all soils of the TiNlamook survey area have an 
A horizon with a pronounced accumulation of organic 
matter and with strong, stable structure. The amount of 
organic matter in the A horizon is a balance between 
additions, mainly from plants, and losses, mainly from 
oxidation, caused by microbial decomposition and the 
return of oxidation products to the atmosphere. 

In the Sols Bruns Acides and Ando soils, the balance 
between additions and losses favors a high level of or- 
ganic matter. (See table 7 for the laboratory analyses 
of Astoria, Quillayute, and Winema soils.) Soils that 
formed in recent alluvium have lower levels of organic 
matter because of the adverse effect of floods on natural 
vegetation and the continuing additions of alluvium dur- 
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ing floods. The amount of organic matter in Alluvial 
soils decreases less rapidly with depth than it does in the 
other soils. (See Jaboratory analysis of the Nehalem 
soils in table 7.) Organic matter in the soils formed in 
dune sand and beach sand will be discussed in a later 
paragraph. 

Vegetation grows vigorously because of high rainfall, 
and it adds large amounts of organic matter to soils. 
However, decomposition is active most of the year be- 
cause moisture conditions are favorable. Low summer 
temperatures, together with low base saturation, proba- 
bly reduce the rate of decomposition, so that high levels 
of organic matter canbe maintained in soils. 


Base saturation 


The well-drained soils, except those that formed in re- 
cent alluvium, are very low in base saturation (table 7). 
The Astoria, Quillayute, and Winema soils are extremely 
heavily leached because of high precipitation and the 
permeability of the soils. Nutrient circulation by plants 
has maintained the cations of calcium, potassium, and 
magnesium only at low levels. Wet soils, such as those 
of the Hebo series (table 7), are higher in base saturation 
than the well-drained soils. It is not known if the base 
saturation of the Ginger and Chitwood soils is more like 
that of the Hebo or more like that of the Astoria, Quilla- 
yute, and Winema soils. The higher base saturation of 
the wetter soils is probably caused by the movement of 
bases in ground water into these soils from the surround- 
ing well-drained soils and to slower and less frequent 
drainage of water through these soils. Soils that formed 
in recent alluvium have higher base saturation (see data 
for the Nehalem soils in table 7) because of the continu- 
ing additions of fresh alluvium in floods. 


The B horizon 


The Astoria, Chitwood, Hembre, Knappa, and Hebo 
soils have a B horizon with clearly expressed soil struc- 
ture. The B horizon contains more clay than the over- 
lying A horizon. In addition, the ped and pore surfaces 
are smooth, as though they were coated with clay. How- 
ever, except for the Hebo soils, microscopic studies show 
that clay on these surfaces is not oriented as it would 
be if it had moved in soil water from the A horizon to 
the B horizon. The higher content of clay in the B hori- 
zon than that in the A horizon must be the result of the 
greater formation of clay in the B horizon or the greater 
destruction of clay in the A horizon. Very young soils 
commonly do not show evidence of clay movement from 
one horizon to another horizon. One explanation for the 
lack of such evidence in the Astoria, Chitwood, Hembre, 
and Knappa soils is that these soils and the surfaces on 
which they have formed are too young. Alternatively, 
these soils may have no tendency for movement of clay 
in the soil water. 

The Hebo series has a “tough” B horizon that is high 


in clay. Superficially, this suggests strong textural de- 
velopment. However, the increase in clay from the A. 


to the B horizon is not large or abrupt, and it is possible 
that the clay has been inherited from the parent ma- 
terial rather than having been formed in the soil as a re- 
sult of soil development. 


Porosity, bulk density, and smeariness 


High porosity, low bulk density (see table 7), and 
smeariness are characteristic of the Sols Bruns Acides 
and Ando soils and, to a lesser extent, of the well-drained 
Alluvial soils. Smeariness is observed during manipu- 
lation of moist material. It is the tendency of soils to 
shear suddenly rather than gradually when subjected to 
deformation. In addition, these soils tend to be softer 
when. dry, more friable when moist, and less sticky and 
less plastic when wet than soils in other parts of the State 
that contain similar amounts of clay. 

High porosity, low bulk density, and smeariness occur 
together and seem to be restricted in Oregon to soils in 
areas of high rainfall. High rainfall and abundant soil 
moisture must figure some way in the origin of these 
characteristics. High amounts of organic matter are 
not the source of these characteristics, because B hori- 
zons that are not particularly high in organic matter, as 
well as A horizons, have these characteristics. The high 
content of plant roots and the rapidity of their growth 
and the great activity of burrowing animals may con- 
tribute somewhat to porosity. The fundamental expla- 
nation of these characteristics, however, probably in- 
volves the mineralogy of the clay. A current working 
hypothesis is that allophane clay is responsible for the 
set of characteristics under consideration. The origin 
of allophane may depend on the nature of the parent ma- 
terial, the deficiency of metallic cations as indicated by 
low base saturation, the abundance of moisture, or on 
some combination of these conditions. 


Thick, dark-colored horizon 


The Ginger, Neskowin, Quillayute, and Winema soils, 
all of which are classified as Ando soils, have very thick, 
almost black A horizons. The A horizon of these soils has 
the high porosity, low bulk density, and smeariness dis- 
cussed previously. ‘This horizon is high in organic mat- 
ter and is believed to be rich in allophane. (See labora- 
tory data for Quillayute and Winema soils in table 7.) 

The difference between the A horizon of these Ando 
soils and the less extreme A horizon of the Sols Bruns 
Acides is related to and perhaps caused by differences 
in natural vegetation. Reasons for the difference, other 
than that of vegetation, have not been suggested. 

In some places outside of the Tillamook survey area, 
the vegetation on Ando soils is almost exclusively brack- 
enfern, and this plant has been considered as having been 
responsible for the development of the A horizon in Ando 
soils. This consideration is strengthened by the fact that 
the brackenfern root has a black exterior, which resists 
decomposition. However, in the Tillamook survey area, 
brackenfern is not strongly dominant, and in many areas 
it is almost completely absent. Consequently, it is un- 
likely to have been responsible for formation of the 
Ando soils. 

The vegetation of the Ando soils, referred to here as 
shrubby grassland, is not well known because so much 
of it has been destroyed by cultivation and altered by 
grazing. The composition of shrubby grassland ranges 
from almost completely dominant grass and grasslike 
plants to almost completely dominant dwarfed, close- 
growing shrubs. Reasons for the presence of shrubby 
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Taste 7.—Sod characterization data for five 
[Analyses by the Agricultural Experiment Station, Oregon State 


Particle-size distribution in millimeters 
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3 B | Bo | go} ge) ge) be | 2 |) fe) 3) 8) 8 
=) q > 0 a ee > n 2) om S 5 
Astoria silt, loam: Inches Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percend | Percent | Percent 

858 Oreg 29-2-(2-8); 0-6 All [e----- Bed! eee (a eee 49.1 | 38.5) 12.4 | 41.1 8.0 | Silty clay 
ees sec, 23, T. loam. 
18., 8 WwW. 6-14 AL2)” Aesedec 4.5 |------ oD Noccee. 50.6 | 85.2 | 14.2 | 41.9 8.7 aa clay 

oam. 
14-25 BOT  |eeceeks 620! faces ie es eee 45.6 | 37.7 | 16.7 | 387.5 8.1 | Silty clay 

loam. 
25-35 B22 Jeseces 620 jescnes 12.8 |acodee 43.7 | 37.3 | 19.0 | 36.8 6. 9 ily clay 

oam, 
35-50 BB [sésecc 2.3 |------ (a | eee 41.1] 486] 10.3 | 87.1 4.0 | Silty clay__- 
50-66 Co WArgaasee 3:9 Jisseeee Did | Seete 87.2 | 53.7 9.1 | 35.1 2.1 | Clay__----- 
66-74 Dre Wisacse Bek lessen 22. 0 fecrese 45.5 | 23.6 | 31.9 | 32.8 | 12.7 | Loam_____- 

Astoria silt loam: 

856 Oreg 29-21-(2-8);] 0-9 All Josseue Onecieeen ee yi a cree 55.3 | 31.9] 12.7 | 41.2 | 14.1 | Silty clay 
SEYNW sec, 24, T. : loam. 
18., R. 8 W. 9-19 AI2. [lessee 3.8 |------ Co, micas 58.0 | 30.6] 11.2] 43.0 |] 15.0 oy clay 

loam. 
19-28 | Bl [_i--- 4.6 |-.-.-- CoO Nee eens 52.7 | 34.6 | 12.3 | 38.2) 14.5 | Silty clay 
loam. 
28-45 BQ | |esesiae Ao \onwn ee Sed foccece 44.8 | 42.3 | 12.9 | 32.5 | 12.3 | Silty clay_.. 
45-50 Ba |agecee 9.1 j------ V4 [oo | 41.7 | 87.5 | 20.5 | 32.7 9.0 |} Silty clay 
| loam, 
50-68 C+Dr j_.---- BO eee: P2593. | Seeeus | 44.5 ) 35.0] 20.3 | 38.1 6. 4 | Silty clay 
| | loam. 
68-77 Dr acne 6:0. scccu 16:0: see ese 45.9 | 33.1 | 21.0] 40.8 5.1 | Silty clay 
loam. 
Hebo silty clay loam: 

$58 Oreg 29-38-(1-6); NEW | 0-4 Apg |-.---- Pi arenes Oo 2 jocsced 50.7 | 45, 2 3.8 | 39.9 | 10.8 | Silty clay__. 
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Hebo silty clay loam: 
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Nehalem silt loam: 

$58 Oreg 29-4; es 0-9 Alp eal me 72 .9 4,4] 56.7 | 37.6 5.7 | 47, 4, 9.3 | Silty clay 
sec. 5, T. 2 S., 9 W. loam. 
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plots. loam. 

17-36 Cl 1 1 J 8 5.7 | 58.5 | 34.7 6.8 | 45.3 | 13.2 | Silty clay 
loam. 
36-54. C3 0 1 1 12 7.9 | 58.9 | 31.8 9.3) 44.1 | 14.8 | Silty clay 
| loam, 
Quillayute silt loam: | 

358 Oreg 29-1~(1-6); see. 0-9 All |------ Lo jaceces $20: esses 50.1 | 40.1 9.7 | 36.5 | 18.6 | Silty clay.__ 
42, T. 158, R.9 W,, 9-24 | Al2 f___i_. Let eee accel S.1 lescuse 52.8 | 37.5 9.8 | 39.3 | 13.5 | Silty clay 
county fairground. loam. 

24-35 Br [eke 138) epee! OD. bee Sai 56.5 | 32.8 | 10.7 | 41.4 | 15.1 | Silty clay 
loam, 
35-46 B21 [__---- 2.15 leow owe 10.9 |------ 54.1 | 34.8 ] 13.0] 38.9 | 15,2 | Silty clay 
loam, 
46-58 | B22 |_____- ye a 10, 2 }|---_-- 49.7 | 36.6 | 12.7 | 37.8] 11.9 | Clay loam__ 
58-70 | B23-1 |__---- QOL leecoes 10. 8 |------ 52.6 | 34.4 | 12.9 | 39.9 | 12. 7 | Silty clay 
| loam. 
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soils in the Tillamook survey area, Oregon 
University. Leaders in columns indicate data not available] 
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Tasie 7.—Soil characterization data for five 
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grassland in an area dominated by forest are discussed 
in the section “Factors of Soil Formation.” 


Podzol sequence of horizons 


The sequence consisting of an organic horizon, a horizon 
from which humus and ivon oxides have been leached, 
and a horizon in which humus and iron oxides have ac- 
cumulated is characteristic of the Netarts and Yaquina 
soils and generally of other Podzols. 

These three horizons have formed together through an 
interrelated set of processes. In the first step, plant 
litter accumulated on the surface of these soils and was 
not mixed with the mineral material of the soil. The 
lack of mixing was caused by the failure of animals 
that live in the soil to transport the organic material into 
the mineral material. Soil-inhabiting animals may not 
have liked the litter produced by the native vegetation. 
In any event, litter accumulated on the surface. Solu- 
tions or suspensions of organic compounds leached from 
this organic layer into the sandy material below. The 
leached organic compounds combined with iron oxide, or 
they created conditions that allowed the iron oxides to 
be dissolved or be taken into suspension. Movement of 
soil water carried the organic compounds and the tron 
oxides downward to the horizon of accumulation. 

The sandy parent material of the Netarts and Yaquina 
soils is more susceptible to the illuviation of iron oxides 
and humus than any other parent material in the Tilla- 
mook survey aren. This may be the complete explana- 
tion for the difference between Netarts and Yaquina 
soils (Podzols) and the Ando soils and Sols Bruns Acides. 
On the other hand, the litter produced by the native vege- 


tation on Netarts and Yaquina soils may be a_ better 
source of the organic compounds needed for the illuvia- 
tion of iron oxides than the litter produced by the native 
vegetation on other soils. 


Mottles and gray colors 


Mottled color patterns and gray colors have been pro- 
duced in wet oe The imperfectly drained soils have 
colors like the well-drained soils with which they are as- 
sociated. In the lower horizons of these soils, gray colors 
intermingle with brownish or yellowish colors to form a 
mottled pattern. In the poorly drained soils, the pattern 
of mottles has brownish and yellowish colors but is domi- 
nated by grayish colors that extend to the soil surface. 
The very poorly drained soils have grayish colors and 
practically none of the brownish, yellowish, or reddish 
colors. 

The reduction of ferric iron oxides to ferrous iron com- 
pounds in waterlogged soils is responsible for the mot- 
tled color patterns and gray colors. Reducing agents, 
derived from the decomposition of organic matter, are 
necessary for this chemical reaction. Ferric iron oxides 
are a shade of yellow or red. Ferrous iron compounds 
are colorless or, in some cases, green or blue. The fer- 
rous compounds may remain in place, or, because they 
tend to be soluble, may be moved in the soil water, In 
some cases, gray portions of a mottled pattern are adja- 
cent to reddish portions. This suggests that the ferrous 
iron has been. moved a short distance (14, to 44 inch) and 
reoxidized to the ferric form. This kind of mottling is 
characteristic of soils that are intermittently waterlogged 
and aerated. 
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soils in the Tillamook survey area, Oregon—Continued 
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Laboratory Analyses 


This part of the report contains results of mechanical 
and chemical analyses (table 7) of five soils in. the ‘Tilla- 
mook survey area. Extractable bases were determined 
by use of the flame photometer and ammonium acetate. 
The pH was determined by use of the Beckman glass 
electrode; the organic carbon, by the Walkley-Black 
method; and the total nitrogen by the Kjeldahl method. 
Particle-size distribution was determined by use of the 
pipette method; bulk density, from undisturbed cores. 
The reader is referred to the work of Alban and Kellogg 
(1) for additional information on methods of soil 
analysis. 

In table 7, except for the Nehalem soils, the sum of 
very coarse sand, coarse sand, and medium sand _per- 
centages is listed in the coarse sand column, and the 
sum of fine sand and very fine sand percentages is listed 
in the fine sand column. 


Classification of the Soils 


Soil classification is intended to help us understand re- 
lationships and remember characteristics. The system 
of soil classification currently used in the United States 
is outlined in the 1938 U.S. Department of Agriculture 
Yearbook (3). Changes in 1949 and later have been the 
result of our increased knowledge of the soils (72). An 
entirely new system of classification will soon replace 
the 1938 system. 

Beginning at the top, the 1938 classification system has 
six categories, one below the other. ‘These catagories 


are order, suborder, great soil group, family, series, and 
type. Among these, the order, great soil group, series, 
and type have been used most. 

The classes in the highest category of the classification 
system are the zonal, intrazonal, and azonal orders. 
Each of these orders is represented by the soils in the 
Tillamook survey area, but only about 15 percent of the 
great soil groups are represented. The nineteen soil 
series in. the Tillamook survey area constitute a small 
fraction of 1 percent of the soil series in the United States. 
The soil series in the Tillamook survey area are classi- 
fied into the following orders and great soil groups. 


Soil order and great soil group: 


Soil 
Zonal soils : series 
Sols Bruns Acides__--__---------------------- Astoria 
Chitwood 
Hembre 
Knappa 
ANNO SOUS2. ooo kets Soe ce Ginger 
Neskowin 
Quillayute 
Winema 
POU20 Sin oe oe eee Netarts 
Yaquina 
Intrazonal soils: 
Humic Gley soils_-__---___-----.---. -. Hebo 
Low-HumicGley soils Brenner 
Coquille 
OBO! (SONS seo alow we ee ee ad Brallier 
Azonal soils : 
AMMVI8L i808... ee ee Gardiner 
Gauldy 
Meda 
Nehalem 
Nestueca 
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Zonal soils 


Zonal soils have developed through soil-forming proc- 
esses dominated by climate and vegetation. Ideally, in 
an area of uniform climate and vegetation, one zonal 
great soil group is formed on a variety of parent _mate- 
rials and in a variety of topographic positions. In the 
Tillamook survey area, the great soil groups in the zonal 
order are Sols Bruns Acides, Ando soils, and Podazols. 


SOLS BRUNS ACIDES 


Sols Bruns Acides in this survey area have a dark- 
colored A horizon, a structural B horizon, and very low 
base saturation. They are mainly well drained, but 
some are imperfectly drained. The Sols Bruns Acides in 
Oregon differ from those in the eastern part of the United 
States (4) and in Europe by having a thicker and darker 
A horizon with a higher level of organic matter. In addi- 
tion, they are lower in bulk density and are smeary. 

The Sols Bruns Acides in Oregon are similar to the 
Fumie Latosols or to the Latosolic Brown Forest soils of 
Hawaii (6). The Hawaiian soils evidently are more 
strongly weathered. 

In the Tillamook survey area, the Sols Bruns Acides 
have formed under coniferous vegetation in residuum 
that weathered from basalt and sedimentary rocks, and 
in old alluvium. Because the coniferous forest is the 
typical vegetation for the climate in the survey area and 
because the soils have formed in a variety of parent ma- 
terials, the Sols Bruns Acides are considered to be zonal 
soils. The Astoria soils are typical. Laboratory data 
for the Astoria soils (table 7) show that they are low in 
base saturation, high in organic matter, low in bulk dens- 
ity, and high in capacity to hold water at various tension 


levels. 
ANDO SOILS 


The Ando soils have a thick, almost black, smeary A 
horizon believed to be rich in allophane. The B horizon 
is only weakly developed. The Ando soils in the survey 
area are similar to the Ando soils in Japan. They are 
mainly well drained, but some are imperfectly draimed. 
(Mr. Masatada Oyama studied a Quillayute profile in 
1959 and commented that it was like that of some Japa- 
nese Ando soils. Mr. Oyama is chief of Soil Survey, 
Div. of Soils and Fert., Natl. Inst. Agr. Sci., Japan.) 

In the Tillamook survey area, the Ando soils have 
formed under shrubby grassland in residuum_ that 
weathered from basalt and sedimentary rocks and in old 
alluvium. This is the same type of parent material in 
which the Sols Bruns Acides have formed. However, 
the vegetation is obviously not typical for the climate 
in the survey area. The patchy distribution of the Ando 
soils suggests that some local, even accidental, factor has 
been responsible for their formation. Accordingly, even 
though the Ando soils are considered to be zonal, the 
evidence for their classification in this order is less com- 
pelling than that for the Sols Bruns Acides. 

The Quillayute soils are typical of the Ando soils in 
the survey area, Laboratory analyses (table 7) for these 
and the Winema soils show that they are high in 
organic matter and in water-holding capacity at various 
tension levels, low in bulk density, and low in base 
saturation. 


PODZOLS 


Podzols have an organic horizon at the surface, an 
eluvial horizon from which humus and iron oxide have 
been leached, and an illuvial horizon in which humus and 
iron oxides have accumulated. Cultivation or other dis- 
turbances may destroy the two upper horizons. Podzols 
are mainly well drained, but some are imperfectly 
drained. 

Podzols in the Tillamook survey area are considered to 
be zonal soils because they are similar to the Podzols 
that extend across large areas of the northeastern North 
America and northern Europe and Asia. However, in the 
Tillamook survey area itself, they have developed in only 
one kind of parent material that is particularly favorable 
to the formation of Podzols; therefore, there is little 
reason to consider them as zonal soils. 

Podzols in the Tillamook survey area have formed in 
dune and beach sands and under shrub vegetation. The 
Netarts soils are typical locally, but they are weakly de- 
veloped in comparison to Podzols in other areas. 


Intrazonal soils 


Intrazonal soils have developed through soil-forming 
processes dominated by relief or parent material. In the 
Tillamook survey area, the great soil groups in the in- 
trazonal order are Humic Gley soils, Low-Humic Gley 
soils and Bog soils. 


HUMIC GLEY SOILS 

Humic Gley soils have a dark-colored surface horizon 
and gray or mottled lower horizons. They are naturally 
wet, and wet conditions have dominated in their develop- 
ment. In the Tillamook survey area, these soils are all 
in the Hebo series, and they have a textural B horizon. 
Laboratory analyses (table 7) show that they have ac- 
cumulated organic matter in the surface horizon and 
have higher base saturation than the soils that are well 


drained. 
LOW-HUMIC GLEY SOILS 


Low-Humic Gley soils are like Humic Gley soils except 
that the surface horizon isnot quiteasdark. ‘They are nat- 
urally wet, and they have mottled colored patterns and 
gray colors. In the Tillamook survey area, the only Low- 
Humic Gley soils are those of the Brenner and Coquille 
soil series. These are very weakly developed soils be- 
cause they are in flood-plain and tidal-flat positions where 
they accumulate continuing additions of recent alluvium. 


BOG SOILS 
Bog soils are composed of organic material and have 
formed under extremely wet conditions. The Brallier 
soils are typical Bog soils in the Tillamook survey area. 


Azonal soils 


Azonal soils have no development, or only weak devel- 
opment, of a profile, mainly because they are young soils. 
In the Tillamook survey area, Alluvial soils are the only 
groat soil group in the azonal order. 


ALLUVIAL SOILS 
Alluvial soils have a weakly expressed A horizon over 


relatively unaltered alluvium. The Nehalem soils are 
typical. They have formed in recent alluvium under 


TILLAMOOK AREA, OREGON 61 


coniferous forest or marsh vegetation. Natural drainage 
is generally good, but it ranges to imperfect. 


Descriptions of Soil Profiles 


This part of the report deals with technical profile de- 
scriptions of representative soils in the Tillamook survey 
area. Technical profile descriptions are more detailed 
than those given in the section “Descriptions of the 
Soils,” 

Technical terms used in describing the soils are defined 
in the Soil Survey Manual (14) ; some of these terms are 
also defined in the Glossary at the end of this report. 
Letters and numerals on the left of the profile desig- 
nate the horizons in each profile. Combinations of let- 
ters and numbers in parentheses, such as (10YR 5/4), 
are Munsell notations of color—hue, value, and chroma. 
These notations are more precise than descriptive names 
of color, which are also given. 


ASTORIA SERIES 


Profile of Astoria silt loam in cutover forest, located 
in SEYANWY), sec. 24, T.1S., R. 8 W., W. M. (Trask cut- 
off road to access road F. B. 12; down this road 400 feet 
on right side) : 


A00—2 inches to 0, duff consisting of the litter of bracken- 
fern and the leaves, twigs, and wood of trees. 

Al1—0 to 9 inches, very dark grayish-brown (10YR 3/2) 
silt loam, brown (10YR 5/8) when dry; strong, me- 
dium fine and very fine, granular structure; slightly 
hard, friable, slightly sticky, slightly plastic; many 
roots; many interstitial pores; medium-size, firm 
shot common; very strongly acid (pH 4.8); clear, 
smooth boundary; 7 to 11 inches thick. 

A12—9 to 19 inches, very dark grayish-brown (10YR 3/2) 
silty clay loam, brown (10YR 5/3) when dry; strong, 
medium fine and very fine, subangular blocky struc- 
ture; soft, friable, slightly sticky, plastic; many 
roots; many interstitial pores; few, patchy, very 
thin clay films on vertical ped surfaces; few, me- 
dium, firm shot; very strongly acid (pH 4.8); clear, 
smooth boundary; 10 to 12 inches thick. 

B2i—19 to 28 inches, dark yellowish-brown (10¥R 38/4), 
light silty clay, yellowish brown (10YR 5/4) when 
dry; moderate, fine and very fine, subangular 
blocky structure; slightly hard, friable, sticky, 
plastic; many roots; few, coarse and medium, 
tubular poeres and many, exceedingly fine inter- 
stitial pores; thin, patchy, clay films common; very 
strongly acid (pH 4.8); clear, wavy boundary; 9 to 
13 inches thick. 

B22—28 to 45 inches, dark yellowish-brown (10YR 4/4), 
light silty clay, light yellowish brown (10¥R 6/4) 
when dry; strong, medium fine and very fine, 
blocky structure; slightly hard, firm, sticky, plas- 
tic; common roots; many, fine and very fine, tubu- 
lar pores and many, exceedingly fine interstitial 
pores; many, very thin, patchy clay films on peds 
and in pores; fine fragments of sedimentary rock 
common; very strongly acid (pH 4.6); gradual, 
wavy boundary ; 13 to 21 inches thick. 

B3—45 to 50 inches, yellowish-brown (10YR 5/4), heavy 
silty clay loam, light yellowish brown (10YR 6/4) 
when dry; moderate, medium and fine, blocky 
structure; slightly hard, firm, slightly sticky, plas- 
tic; common roots; few, coarse to medium, tubular 
pores and common, fine to very fine, tubular pores; 
many, thin, patchy clay films on vertical ped sur- 
faces; material is 30 percent medium-size frag- 
ments of sedimentary rock; very strongly acid (pH 
4.5) ; clear, wavy boundary; 4 to 8 inches thick. 


C—5O0 to 68 inches, yellowish-brown (10YR 5/6), heavy 
silty clay loam (color is a mixture of 7.5YR 5/8, 
10¥R 6/4, and 10YR 7/2, apparently derived from 
varying rock strata); massive; firm, slightly sticky, 
plastic; very few roots; material is about 60 per- 
cent medium-size fragments of sedimentary rock; 
very strongly acid (pH 4.8) ; gradual, wavy boundary ; 
14 to 22 inches thick, 

Dr—68 to 77 inches +, light yellowish-brown (2.5Y 6/4) 
stratified and broken siltstone coated with dark 
brown (7.5YR 3/4). 


ange in characteristics: The soil varies mainly in 
depth to bedrock, which ranges from less than 8 feet to 
more than 6 feet. Sandstone or shale fragments in the 
solum ranges from very few to many. Chroma of the 
AJ horizon ranges from 2 to 4; thickness of the A horizon 
ranges from 12 to 22 inches. 


BRALLIER SERIES 


Profile of Brallier peat under natural vegetation, located 
in the NWY4SEY, sec. 35, T.1S., R. 10 W., W. M. (three- 
fourths of a mile southwest of Tillamook; 100 feet south 
of witness tree at end of trail, and 200 feet north of the 
Tillamook River) : 


1—0 to 3 inches, dark-brown (10YR 3/3, when moist) peat 
containing about 50 percent raw residue of forest 
litter, spongy moss, wood, and fibrous material and 
about 30 percent live roots; many, medium, faint 
to distinct drainage mottles of yellowish brown (10 
YR 5/8); spongy and porous; no discernible struc- 
ture; sticky, plastic; extremely acid (pH 4.4); 
clear, smooth boundary, 

2—3 to 6 inches, dark grayish-brown (10YR 4/2, when moist) 
peat containing 50 percent raw residue of wood and 
fibrous material and 20 percent live roots; many, 
medium, prominent mottles of strong brown (7.5YR 
5/8); spongy and porous; no discernible structure; 
sticky, plastic; extremely acid (pH 4.2); gradual, 
smooth boundary. 

8—6 to 24 inches, grayish-brown (2.5Y¥ 4/2, when moist) peat 
containing 50 percent raw residue of woody and fi- 
brous material in which live roots are common; 
many, medium, prominent mottles and many, large, 
distinct mottles of yellowish red (5YR 5/8); spongy 
and porous; no structure; very friable, sticky, plas- 
tic; extremely acid (pH 4.2); gradual, smooth 
boundary. 

4—24 to 38 inches, dark grayish-brown (10YR 4/2, when 
moist) peat consisting of raw woody and fibrous 
residue mixed with 20 percent of muck; highly po- 
rous and loose; as much as 80 percent interstitial 
pore space; strongly acid (pH 5.4); gradual, smooth 
boundary. 

5—38 to 48 inches, very dark grayish-brown mixture consisting 
of about 50 percent undecomposed woody and fibrous 
residue and 50 percent black muck; porous and 
loose; slightly acid (pH 6.2); gradual, smooth 
boundary. 

6—48 to 60 inches, gray muck containing 20 percent unde- 
composed woody and fibrous residue; slightly com- 
pact; slightly acid (pH 6.4). 


Range in characteristics: The surface layer fre- 
quently has colors with chroma of 1. Intermittent and 
inextensive lenses of sedimentary peat up to 6 inches in 
thickness occur at various depths below 18 inches from the 
surface. These lenses are practically impermeable to 
roots or water. The underlying substrata usually are 
tidal mud but may be sandy alluvium. When the soil is 
diked and drained, acidity below depth of 24 inches even- 
tually decreases. 
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BRENNER SERIES 


Profile of Brenner silt loam in a pasture cleared of 
trees, located in the NEYNWY, sec. 17, T. 2 8., R. 9 W. 
(on the west side of U.S. Highway No. 101, 0.5 mile south 
of South Prairie store) : 


Allp—O to 7 inches, very dark grayish-brown (1OYR 3/2) 
silt loam, grayish brown (10YR 5/2) when dry; few, 
fine, distinct mottles of reddish brown; weak, fine, 
granular structure; friable, slightly sticky, slightly 
plastic; many roots; strongly acid; clear, smooth 
boundary ; 5 to 8 inches thick. 

A12g—7 to 18 inches, very dark grayish-brown (10YR 8/2) 
silty elay loam, grayish brown (10Y¥R 5/2) when dry; 
common, medium, distinct mottles of strong brown 
and yellowish red; weak, medium, subangular blocky 
structure breaking to weak, very fine, subangular 
blocky ; friable, sticky, plastic; many roots; strongly 
acid; clear, smooth boundary; 5 to 8 inches thick. 

C1g—138 to 21 inches, dark grayish-brown (10YR 4/2) silty 
elay loam, grayish brown (10YR 5/2) when dry; 
many, medium, prominent mottles of yellowish red, 
strong brown, and gray; moderate, medium and 
fine, subangular blocky structure; firm, sticky, plas- 
tic; fine, black shot concretions common; common 
roots; strongly acid; gradual, smooth boundary; 8 
to 12 inches thick. 

O2g—21 to 31 inches, dark grayish-brown (10XYR 4/2) silty 
clay, grayish brown (10¥R 5/2) when dry; many, 
medium, prominent mottles of strong brown and 
gray; coarse, black splotches common; weak, me- 
dium and fine, subangular blocky structure; firm, 
sticky, plastic; few roots; strongly acid; gradual 
boundary; 10 to 14 inches thick. 

C1—31 to 40 inches, dark-gray (10YR 4/1) silty clay, gray 
(10YR 5/1) when dry; many, coarse, distinct mot- 
tles of strong brown and light gray; coarse, black 
splotches common; weak, coarse, subangular blocky 
structure breaking to weak, fine, blocky; firm, 
sticky, plastic; no roots; medium acid; clear, smooth 
boundary; 6 to 12 inches thick. 

to 52 inches, dark greenish-gray (5GY 3/1) silty 

clay, dark gray (5GY 4/1) when dry; many, coarse, 

distinet mottles of strong brown; massive; firm, 
sticky, plastic ; no roots; slightly acid. 


Range in characteristics: The base color of the Al 
horizon ranges from grayish brown to dark grayish brown 
when dry. Mottled colors ave characteristic of the Al 
horizon, but, their distinctness varies from place to place. 
The C and G horizons are distinctly stratified with ma- 
terial whose texture varies in places from coarse to fine. 
In places the Al horizon is silty clay loam. 


G2—40 


CHITWOOD SERIES 


Profile of Chitwood silt loam in a pasture located in 
the SEYNW1, sec. 10, T. 2S., R. 9 W. (300 feet east of 
junction of Mill Creek and Brickyard Road) : 


A1—O to 7 inches, very dark grayish-brown (10YR 8/2) silt 
loam, grayish brown (10¥R 5/2) when dry; weak, 
very fine, granular structure; slightly hard, friable, 
slightly sticky, slightly plastic; many roots; many 
interstitial pores; strongly acid (pH 5.2); clear, 
smooth boundary ; 6 to 8 inches thick. 

B1l—7 to 11 inches, very dark grayish-brown (10Y¥R 3/2), 
heavy silt loam, grayish brown (10¥R 5/2) when 
dry; moderate, very fine, subangular blocky struc- 
ture; slightly hard, friable, sticky, plastic; many 
roots; thin, patchy clay films on ped surfaces; many 
fine and medium pores; very strongly acid (pH 5.0); 
clear, smooth boundary ; 3 to 7 inches thick. 

B21—11 to 19 inches, dark-brown (10YR 3/3, moist) silty 
clay loam; few, fine, faint mottles of dark yellow- 
ish brown (10¥R 4/4, moist) and yellowish brown 
(10¥R 5/6, moist); moderate, medium, subangular 
blocky structure breaking to moderate, very fine, 


angular blocky; hard, firm, sticky, plastic; thin, con- 
tinuous clay films on vertical ped surfaces and thin, 
patchy films on horizontal surfaces; common roots; 
many fine pores; very strongly acid; clear, smooth 
boundary ; 6 to 10 inches thick. 

B22—19 to 29 inches, dark yellowish-brown (10YR 3/4, 
moist) silty clay; many, medium, distinct mottles 
of strong brown (7.5YR 5/6); moderate, medium, 
subangular blocky structure breaking to moderate, 
very fine, angular blocky; hard, firm, sticky, plas- 
tic; thin, continuous, clay films on ped surfaces 
and in pores; few medium pores and many fine 
pores; few roots; very strongly acid (pH 4.8); clear, 
smooth boundary; 8 to 12 inches thick. 

B3g—29 to 34 inches +, dark yellowish-brown (10YR 3/4, 
moist) silty clay loam; common, large to medium, 
prominent mottles of strong brown (7.5YR 5/8) and 
yellowish red (5¥ 5/6); moderate, fine, angular 
blocky structure; firm, sticky, plastic; thin, patchy 
clay films common; fine tubular pores common; 
very strongly acid (pH 4.6). 


Lange in characteristics: Level areas are moderately 
well drained; those in concave positions are imperfectly 
drained. Depth to mottled soil ranges from 12 to 24 
inches, depending on drainage. Silt loam and silty clay 
loam types have been recognized. 


COQUILLE SERIES 


Profile of Coquille silt loam in a cultivated area lo- 
cated in NWIANWY, sec. 35, T. 38 N., R.10 W.: 


Apg—0 to 6 inches, very dark grayish-brown (2.5Y 3/2, 
moist) silt loam highly mottled with strong brown; 
moderate, fine, subangular blocky structure break- 
ing to moderate, fine, granular; slightly hard, fri- 
able, slightly sticky, slightly plastic; many roots; 
many fine pores; very strongly acid; clear, smooth 
boundary ; 6 inches thick. 

Alg—-6 to 13 inches, dark grayish-brown (2.5Y 4/2, moist) 
silt loam highly mottled with strong brown and 
yellowish red; weak, fine, subangular blocky struc- 
ture breaking to moderate, fine, granular; slightly 
hard, friable, sticky, slightly plastic; many roots; 
many fine pores; very strongly acid; clear, smooth 
boundary ; 6 to 10 inches thick. 

Clg—13 to 19 inches, dark grayish-brown (10YR 4/2, moist) 
silty clay loam highly mottled with strong brown; 
weak, medium subangular blocky structure; hard, 
firm, sticky, plastic; many roots; thin layers of 
peaty organic matter; very strongly acid; gradual, 
smooth boundary ; 5 to 10 inches thick. 

C2g—19 to 40 inches, dark grayish-brown (10YR 4/2, moist) 
silty clay loam mottled with strong brown and with 
a few light yellowish-brown splotches of sulfur; 
weak, medium subangular blocky structure; hard, 
firm, sticky, plastic; roots common but decreasing 
to few in lower part; thin lenses of stratified or- 
ganic matter throughout; very strongly acid; clear, 
smooth boundary ; 15 to 30 inches thick. 

D—40 to 60 inches +, very dark gray (5Y 3/1, moist) 
silty clay; massive; firm, sticky, plastic; very 
strongly acid ; many feet thick. 


Range in characteristics: Depth to wnconforming 
clayey marine sediment ranges from 24 to 40 inches. 
The number of thin, peaty strata varies from place to 
place. 


GARDINER SERIES 
Profile of Gardiner fine sandy loam in a cultivated area 
located in the NWYANWY, sec. 36, T. 8 N., R. 10 W. 
(south of Mohler Bridge on the Nehalem River) : 
Ap—0 to 8 inches, dark-brown (10YR 3/3, moist) fine sandy 


loam; specks of grayish-brown and light brownish- 
gray on uncoated sand; very weak, fine and me- 
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dium, subangular blocky structure; soft, very fria- 
ble, nonsticky, nonplastic; many fine roots; many 
interstitial pores; strongly acid; clear, wavy lower 
boundary ; 5 to 10 inches thick. 

Ac—8 to 34 inches, dark yellowish-brown (10¥R 4/4, moist) 
loamy fine sand; specks of dark brown, brown, light 
brownish gray, brownish yellow, and dark yellowish 
brown (10YR 3/3-4/3-6/3-6/2-6/6) on grains of sand ; 
massive; loose, soft, nonsticky, nonplastic; common 
roots; many interstitial pores; strongly acid; grad- 
ual, broken boundary ; 20 to 30 inches thick. 

C—a4 to 60 inches +, dark yellowish-brown (10YR 3/4, moist) 
loamy fine sand; many specks of grayish brown, 
light brownish gray, and light gray on grains of 
sand; single grain; loose, nonsticky, nonplastic; few 
roots at top, decreasing in number with depth; 
strongly acid; many feet thick. 


Range in characteristics; An overwash of different 
color and texture has been deposited in places by recent 
floods. Within the profile, strata of coarse sand, fine 
sand, loamy sand, and silt may be present. 


GAULDY SERIES 


Profile of Gauldy loam in a pasture located in the 
SWYNW', sec. 18, T. 1 N., RB. 10 W., W. M. (along 
Moss Creek, three-quarters of a mile east of confluence 
with the Miami River, on north side of road; 3 miles east 
of Garibaldi) : 


Al1—0 to 8 inches, dark-brown (10YR 3/3) loam, brown 
(10YR 5/3) when dry; moderate, medium and fine, 
subangular blocky structure; soft, very friable, non- 
sticky, nonplastic; many roots; many interstitial 
pores; 10 percent of material is medium-size, water- 
worn gravel; strongly acid (pH 5.2); clear, smooth 
boundary ; 6 to 10 inches thick. 

A12—8 to 26 inches, dark yellowish-brown (10¥R 3/4) loam, 
yellowish brown (10YR 5/4) when dry; moderate, 
very fine, subangular blocky structure; slightly hard, 
friable, nonsticky, nonplastic; many roots; many 
interstitial pores; coarse tubular pores common; 15 
percent of material is medium and coarse, water- 
worn gravel; strongly acid (pH 5.4); abrupt, wavy 
boundary ; 14 to 20 inches thick. 

C1—26 to 38 inches, dark yellowish-brown (10YR 3/4) grav- 
elly loamy coarse sand, yellowish brown (10YR 5/4) 
when dry; loose; nonsticky, nonplastic; coarse roots 
common; many interstitial pores; 60 percent of ma- 
terial is medium and coarse, waterworn gravel; 
strongly acid (pH 5.4); clear, wavy boundary; 10 
to 14 inches thick. 

C2—38 to 55 inches, dark yellowish-brown (10YR 3/4) loamy 
fine sand, yellowish brown (10YR 5/4) when dry; 
weak, medium, subangular blocky structure; soft, 
very friable, nonsticky, nonplastic; few coarse roots; 
many, fine and medium, tubular pores; 10 percent 
of material is fine, waterworn gravel; strongly acid 
(pH 5.4); abrupt, wavy boundary; 14 to 20 inches 
thick. 

D—55 inches +, dark grayish-brown (10YR 4/2) medium and 
coarse gravelly fine sand, grayish brown (10YR 5/2) 
when dry; loose; nonsticky, nonplastic; 90 percent 
of material is gravel; very strongly acid (pH 4.8). 

Jange in characteristics: The amount of gravel in any 
particular layer is highly variable. A nonconforming 
layer is typically encountered 4 feet below the surface, 
but in places it does not occur in the 5-foot profile. The 
C horizon is typically stratified and may be sandy loam 
and silt loam with variable amounts of gravel. Enough 
gravel is generally in this soil to make it droughty. The 
color of the Al layer varies from dark brown to black. 
In places this soil has shallow to nonconforming layers, 
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GINGER SERIES 
Profile of Ginger silt loam in a cultivated area located 


in the SWY,SWY, sec. 29, T.1S., R. 9 W., W. M. (0.4 of 
a mile south of junction of old Highway No. 6 and 
Marolf Loop Road southeast of fair grounds) : 


Allp—0 to 8 inches, very dark gray (10YR 3/1) silt loam, 
black (10YR 2/1) when moist; strong, fine, me- 
dium and coarse, granular structure; soft, very 
friable, nonsticky, slightly plastic; many fine roots; 
many fine pores; strongly acid; clear, smooth 
lower boundary ; 6 to 9 inches thick. 

A12—S to 17 inches, very dark gray (10YR 3/1) silt loam, 
black (10YR 2/1) when moist; moderate, fine, sub- 
angular blocky structure breaking to strong, fine, 
granular; soft, friable, slightly sticky, slightly plas- 
tic; many roots; many, fine, tubular pores; strongly 
acid; clear, smooth boundary; 8 to 12 inches thick. 

B1—17 to 20 inches, very dark grayish-brown (10YR 3/2, 
moist) silty clay loam; few, fine, faint mottles of 
grayish brown and yellowish brown; moderate, me- 
dium, subangular blocky structure breaking to 
strong, very fine, subangular blocky; slightly hard, 
firm, sticky, plastic; thin, patchy clay films on ped 
surfaces but pores uncoated; many roots; many 
fine pores; strongly acid; clear, smooth boundary ; 
8 to 5 inches thick. 

B2lg—20 to 28 inches, dark grayish-brown (10YR 4/2, 
moist) silty clay; many, fine and medium, distinct 
mottles of light brownish gray and strong brown; 
moderate, very fine, blocky structure; hard, firm, 
sticky, plastic; thin, continuous clay films; roots 
common but decrease in number with depth; medi- 
um and very fine pores, few, fine pores common; 
strongly acid; gradual, smooth boundary; 6 to 12 
inches thick. 

B22g—28 to 88 inches, grayish-brown (10YR 5/2, moist) 
silty clay; many, medium and coarse, prominent 
mottles of strong brown and yellowish red; strong, 
very fine and fine, blocky structure; hard, firm, 
sticky, plastic; moderately thick, continuous clay 
films; few roots; fine pores common; strongly acid; 
gradual, wavy boundary; 8 to 14 inches thick. 

B3g—88 to 52 inches, grayish-brown (2.5Y 5/2, moist) silty 
clay; many, medium and coarse, prominent mottles 
of yellowish red and strong brown; moderate, medi- 
um, blocky structure breaking to moderate, very 
fine, blocky; hard, firm, sticky, plastic; thin, patchy 
clay films; very few roots; few, medium and fine 
pores; many, small, well-weathered pebbles; strongly 
acid; 10 to 20 inches thick. 

D—52 inches +, compacted gravel. 


Range in characteristics: Depth to gravel may be as 
little as 86 inches from surface, but it usually ranges 
from 48 to 72 inches or is deeper. The Al horizon is 
about 15 to 24 inches thick. 


HEBO SERIES 


Profile of Hebo silty clay loan in a cultivated area 
located in the SH14 NEV, sec. 33, T.18., R. 9 W., W. M.: 


Apg—0O to 4 inches, dark-gray (10YR 4/1) silty clay loam, 
very dark gray (10YR 3/1) when moist; few, fine 
faint mottles of strong brown along root channels; 
moderate, fine and medium, granular structure; 
hard, firm, sticky, plastic; many fine roots; many, 
fine tubular pores; very strongly acid (pH 4.5- 
5.0) ; clear, smooth boundary ; 3 to 6 inches thick. 

Alg-—-4 to 10 inches, dark-gray (10YR 4/1) silty clay, very 
dark gray (10YR 8/1) when moist; many, fine, dis- 
tinct mottles of strong brown and dark reddish 
brown; weak, medium, prismatic structure break- 
ing to moderate, very fine and fine, blocky; very 
hard, very firm, sticky, very plastic; many fine 
roots; fine pores common; thin, patchy clay films 
on vertical ped faces and in pores near lower bound- 
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ary of horizon; very strongly acid (pH 4.5-5.0) ; 
clear, smooth boundary ; 5 to 10 inches thick. 

B21lg—1i0 to 18 inches, dark-gray (5Y¥ 4/1, moist) clay; many, 
coarse, prominent mottles of strong brown and light 
brownish gray; moderate, medium, prismatic struc- 
ture brenking to moderate, coarse and medium, 
blocky; very hard, very firm, very sticky, very plas- 
tic; roots common but decrease in number with 
depth; few, fine and medinm pores; thin, continuous 
elay films on horizontal faces and thick, stringy clay 
films on prism faces; few, large, black coatings of 
manganese dioxide on ped surfaces; few, medium, 
black shot; very strongly acid; gradual, smooth 
boundary ; 5 to 10 inches thick. 

B22g—18 to 28 inches, gray (5X 5/1, moist) clay; many, 
coarse, prominent mottles of strong brown; moder- 
ate, medium, prismatic structure breaking to strong, 
fine and medium, blocky; very hard, very firm, very 
sticky, very plastic; few roots, mainly along ped 
faces; few, fine pores; moderately thick, continnous 
clay films; many black coatings of manganese di- 
oxide on peds; black shot common; very strongly 
acid; gradual, smooth boundary; 6 to 12 inches 
thick. 

B3g—28 to 385 inches, prominently mottled strong-brown 
(75YR 5/8, moist), gray (5Y 5/1, moist), and dark- 
gray (5Y 4/1, moist) silty clay; weak, fine and me- 
dium, subangular and angular blocky structure ; firm, 
sticky, very plastic; very few roots; thin, continu- 
ous clay films; few, medium, black splotches of 
manganese dioxide; very strongly acid; gradual, 
smooth boundary ; 10 to 20 inches thick. 

Cg—35 to 42 inches, olive-gray (SY 4/2, moist) clay loam ; 
many, coarse, prominent mottles of strong brown 
and gray; massive; firm, sticky, plastic; few water- 
worn pebbles, some strongly weathered; no roots; 
no clay films; strongly acid (pH 5.0-5.5). 


Range in characteristics: Moist color of the A horizon 
ranges from black to dark gray. Average thickness of 
A horizon is 10 inches but may be as much as 22 inches 
in some small areas on which sediment from adjacent 
hills has been deposited. In a few places the structure 
grade of the B horizon is weak. 


HEMBRE SERIES 


Profile of Hembre silt loam im_ logged virgin forest, 
located in NE1,4S W1{ sec. 28, T.38., R.9 W., W. M.: 


Ai—O to 4 inches, dark-brown (7.5¥R 4/2) silt loam, dark 
reddish brown (5YR 8/2) when moist; strong, very 
fine, granular structure; soft, very friable, non- 
sticky, slightly plastic; many roots; many fine 
pores; fine and medium shot comimon,; strongly acid 
(pH 5.1-5.5) ; clear, smooth boundary; 3 to 8 inches 
thiek. 

A3—4 to 11 inches, dark-brown (7.5YR 4/2) silt loam, dark 
reddish brown (SYR 3/3) when moist; strong, very 
fine and fine, granular structure; soft, very friable, 
slightly sticky, slightly plastic; many roots; many 
fine pores; fine and medium shot common; strongly 
acid; clear, wavy boundary ; 5 to 10 inches thick. 

B2Q1—11 to 17 inches, dark-brown (7.5YR 3/2, moist) silt 
loam or silty clay loam; weak, very fine and fine, 
subangular blocky structure breaking to moderate, 
very fine, granular; soft, friable, slightly sticky, 
plastic; many roots; few medium shot; thin, con- 
tinuous clay films; very strongly acid (pH 4.5-5.0) ; 
clear, smooth boundary; 4 to 8 inehes thick. 

B22—17 to 29 inches, reddish-brown (SYR 4/38, moist) silty 
clay loam; weak, medium, subangular blocky struc- 
ture breaking to moderate, very fine, subangular 
blocky; hard, firm, sticky, plastic; many roots in 
upper part, and roots common in lower part; many, 
fine, tubular pores; thin, continuous clay films; few 
cobbles and stones; very strongly acid; clear, wavy 
boundary ; 10 to 15 inches thick. 

B3—29 to 38 inches, reddish-brown (5YR 4/4, moist) very 
stony silty clay loam; moderate, very fine and fine, 


subangular blocky structure; hard, firm, sticky, 
plastic; thin, nearly continuous clay films; material 
is about 60 percent stones; common roots; very 
strongly acid; abrupt, irregular boundary; 5 to 15 
inches thick. 

Dr—88s inches ++, basic igneous rock. 


Range in characteristics: In most concave and gently 
sloping areas, the profiles are weathered deeply. On 
convex slopes and on very steep slopes, the Hembre 
soils are moderately deep. Most profiles contain some 
stones. The lower part of the B horizon is more than 
50 percent stones in some areas. The B horizon ranges 
in texture from silt loam to silty clay loam and in color 
from reddish brown to yellowish brown. 


KILCHIS SERIES 


Profile of Kilchis stony loam in a burned area located 
in the SEI4SWY sec. 17, T. 1 N., R. 8 W., W.M.: 


A00—2%4 inches to 0, litter consisting of fresh and par- 
tially decomposed organic residue. 

A—0O to 5 inches, dark reddish-brown (5Y¥R 3/2, moist) silt 
loam, reddish gray (5¥R 5/2) when dry; moderate, 
very fine, granular structure; friable, nonsticky, non- 
plastic; abundant roots; abundant interstitial pores; 
25 percent of volume is rock; many fine shot; strongly 
ee (pH 5.0); clear, wavy boundary; 4 te 8 inches 
thick. 

AC—5 to 12 inches, dark reddish-brown (5YR 3/8, moist) 
silt loam, reddish brown (5YR 5/3) when dry; 
strong, very fine, granular structure; very fri- 
able, nonsticky, nonplastic; abundant roots; many, 
medium, interstitial pores; 50 percent of volume is 
angular rock; fine shot common; very strongly acid 
(pH 4.8); clear, wavy boundary; 5 to 9 inches thiek. 

C—12 to 20 inches, dark reddish-brown (SYR 4/4, moist) 
silt loam, light reddish brown (5YR_ 6/4) 
when dry; weak, fine, granular structure; friable, 
slightly sticky, nonplastic; many roots; many inter- 
stitial pores; manganese stains on rock fragments; 
85 percent of volume is angular rock; very strongly 
at (pH 4.8); irregular boundary; 4 to 10 inches 
thick. 

Dr—20 inches +, shattered, fine-grained, basic igneous ba- 
salt rock. 


Range in characteristics: Rock in the solum ranges 
from 50 to 90 percent. The AC and C horizons vary 
greatly in thickness, texture, and structure. 


KNAPPA SERIES 


Profile of Knappa silt loam in a cultivated area located 
in the NWYNW1, sec. 21, T. 2S., RB. 9 W., W. M. (east 
side of U.S. Highway No. 101, 2 miles south of South 
Prairie store) : 


Alip—0 to 7 inches, dark-brown (1OYR 3/3) silt loam, very 
dark brown (10YR 2/2) when moist; moderate, fine 
and very fine, granular structure; soft, friable, non- 
sticky, slightly plastic; many fine roots; many, fine 
and medium pores; few, fine, shot concretions; very 
strongly acid (pH 4.5-5.0) ; clear, smooth boundary ; 
6 to 8 inches thick. 

7 to 14 inches, very dark grayish-brown (10YR 8/2, 
moist) silt loam; strong, very fine, subangular 
blocky structure; soft, friable, slightly plastic, non- 
sticky; many fine roots; fine pores common; few, 
medium, shot concretions; very strongly acid; clear, 
smooth boundary ; 5 to 10 inches thick. 

Bi—14 to 18 inches, dark-brown (10YR 3/3, moist) silty 
clay loam; strong, very fine, subangular blocky strue- 
ture; soft, firm, slightly sticky, plastic; fine roots 
eommon; thin, patchy, clay films; very strongly 
acid; clear, smooth boundary ; 3 to § inches thick. 

B21—18 to 27 inches, dark-brown (10¥R 3/3, moist) silty 
clay loam; strong, very fine, subangular blocky 


Al2— 
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structure; firm, sticky, plastic; roots common, but 
decrease in number with depth; thin, continuous clay 
films; clear, smooth boundary. 

B22—27 to 48 inches, dark yellowish-brown (10YR 3/4, 
moist) silty clay loam; moderate, very fine and fine, 
subangular blocky structure; firm, sticky, plastic; 
roots common but decrease to few in lower part; 
thin, continuous clay films; very strongly acid; 
gradual, smooth boundary; 15 to 380 inches thick. 

B8—48 to 60 inches +, dark yellowish-brown (10YR 4/4, 
moist) silty clay loam; moderate, medium and fine, 
subangular blocky structure; firm, slightly sticky, 
plastic; few roots; thin, continnous clay films; very 
strongly acid. 


Range in characteristics; The color of the Al horizon 
ranges from very dark brown to dark brown; that of the 
B horizon, from dark brown to yellowish brown. Fine 
mottles are in the lower B horizon, near the boundary 
with the Chitwood soils. Slightly weathered gravel may 
occur at a depth of 3 to 5 feet. This gravel is unrelated 
to the soil parent material. Depth-to-gravel phases are 


recognized. 
MEDA SERIES 


Profile of Meda gravelly loam in a cultivated area lo- 
cated in the SEY,NE'4 sec. 36, T. 3 S., R. 10 W. (300 
feet north of Simmons 101 Camp, along U.S. Highway 
No. 101): 


Ap—O to 9 inches, dark grayish-brown (10YR 4/2) gravelly 
loam, very dark grayish brown (10YR 38/2) when 
moist; weak, fine, subangular blocky structure 
breaking to moderate, very fine, granular; soft, fri- 
able, nonsticky, nonplastic; many roots; fine, tubu- 
lar pores common; medium acid (pH 5.6-6.0); 
clear, smooth boundary ; 5 to 11 inches thick. 

AC—9 to 24 inches, grayish-brown (10YR 5/2) gravelly 
clay loam, dark brown (10YR 38/3) when moist; 
weak, very fine and fine, subangular blocky struc- 
ture; soft, friable, slightly sticky, slightly plastic; 
many fine roots, but number decreases with depth; 
many, fine and medium tubular pores; many peb- 
bles and fragments of shale; medium acid; gradual, 
sinooth lower boundary; 10 to 20 inches thick. 

C—24 to 36 inches +, dark-brown (10YR 4/3, moist) sandy 
loam; massive; soft, friable, nonsticky, nonplastic; 
few, fine roots; many, fine pores; pebbles and frag- 
ments of shale common; medium acid; many feet 
thick, 


Lange in characteristics: The thickness of the A 
horizon may vary markedly within a short distance, de- 
pending on amount of recent local deposition. Gravel 
content is variable; some areas are nearly free of gravel. 
In places a few cobbles and stones are in the profile. 


NEHALEM SERIES 


Profile of Nehalem silt loam in a cultivated area lo- 
cated in SWI4SWY, sec. 34, T 15. R. 9 W., W. M. 
(0.4 of a mile south of Johnson Bridge) : 


Ap—0O to 8 inches, very dark grayish-brown (10YR 38/2), 
dark brown (1O0YR 4/8) when dry; moderate, fine, 
subangular blocky structure breaking to moderate, 
very fine, granular; soft, very friable, nonsticky, 
nonplastic; many roots; strongly acid (pH 5.0-5.5) ; 
clear, smooth boundary ; 6 to 8 inches thick. 

C1—8 to 17 inches, dark-brown (10YR 4/3, moist) silt loam; 


weak, fine, subangular blocky structure breaking 
to moderate, very fine, granular; soft, friable, 
slightly plastic, nonsticky; many roots; strongly 


acid; clear, smooth boundary; 5 to 10 inches thick. 
C2—17 to 37 inches, dark-brown (10YR 4/8, moist) silty 
clay loam; strong, fine and very fine, blocky struc- 
ture; firm, slightly sticky, plastic; common roots; 


very strongly acid (pH 4.5-5.0); gradual, smooth 
boundary ; 15 to 25 inches thick. 

C38—37 to 60 inches -++, dark-brown (10YR 4/8, moist) silty 
clay loam; moderate, very fine, blocky structure; 
firm, sticky, plastic; roots common in upper part, 
few in lower part; very strongly acid. 


Range in characteristics; Stratification of the C hori- 
zon is common; layers and lenses of sandy material oc- 
cur at any depth. Stratification is most. pronounced in 
areas subject to frequent flooding. Famt, gray and 
strong-brown mottles occur in the lower substratum near 
boundaries with the more poorly drained associated soils. 
In places an unrelated stratum of gravel underlies the 
profile, and depth phases may be recognized. 


NESKOWIN SERIES 


Profile of Neskowin silty clay loam in a pastured area 
located in NWYNW1, sec. 18, T. 5 S., R. 10 W. (south- 
east. of the quarry on U.S. Highway No. 101, opposite 
Winema Beach) : 


AlI—0 to 5 inches, very dark grayish-brown (10YR 38/2) 
silty clay loam, very dark brown (10YR 2/2) when 
moist; strong, very fine and fine, granular struc- 
ture; slightly hard, friable, sticky, plastic; many 
roots; many fine pores; strongly acid; clear, smooth 
boundary ; 3 to & inches thick. 

A12—5 to 12 inches, very dark grayish-brown (10YR 3/2) 
silty clay loam, very dark brown (10YR 2/2) when 
moist; strong, very fine, subangular blocky struc- 
ture breaking to strong, very fine, granular; 
slightly hard, friable, sticky, plastic; many roots; 
few, medium pores but many, fine and very fine 
pores; strongly acid; clear, smooth boundary; 5 
to 15 inches thick. 

Bi—12 to 17 inches, dark reddish-brown (5YR 2/2, moist) 
silty clay loam; strong, very fine, subangular blocky 
structure breaking to weak, fine, granular; slightly 
hard, friable, sticky, plastic; many roots; fine and 
very fine pores common; thin, patchy clay films on 
vertical ped surfaces; few, fine shot concretions; 
very strongly acid; clear, smooth boundary; 3 to 10 
inehes thick. 

B2—17 to 27 inches, dark-brown (7.5YR 8/2, moist) silty 
clay loam; moderate, medium, subangular blocky 
structure breaking to moderate, very fine, subangu- 
lar and angular blocky; slightly hard, friable, sticky, 
very plastic; thin, continuous clay films on ped sur- 
faces and in pores; few, medium-size pores, com- 
mon fine pores; very strongly acid; abrupt, irregu- 
lar boundary ; 8 to 30 inches thick. 

Dr—27 inches +, basic igneous bedrock. 


Range im characteristics: Earth slips, mass earth 
movements, and irregularities in the original bedrock 
surface make the depth to bedrock variable. Stones 
may occur in any horizon. 


NESTUCCA SERIES 


Profile of Nestucca silt loam in a cultivated area Io- 
cated in the NWYNW1, sec. 8, T.2S., BR. 9 W. (0.6 of a 
mile south of the Johnson Bridge, across the Trask 
River) : 


Allp—0 to 6 inches, brown (10YR 4/3) silt loam, dark 
brown (10¥R 3/3) when moist; moderate, very 
fine, granular structure; soft, very friable, non- 
sticky, nonplastic; many roots; many, fine and very 
fine tubular pores; pH 5.2; clear, smooth boundary; 
4 to 7 inches thick. 

A12—6 to 14 inches, very dark grayish-brown (10YR 3/2, 
moist) silt loam; moderate, fine, granular struc- 
ture; soft, friable, nonsticky, nonplastic; many fine 
roots; many fine tubular pores; pH 5.2; clear, 
smooth boundary ; 3 to 8 inches thick, 
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B2—14 to 41 inches, dark grayish-brown (10YR 4/2, moist) 
silty clay loam; many, medium, distinct mottles of 
reddish brown; moderate, fine, subangular blocky 
strueture; slightly hard, firm, sticky, plastic; com- 
mon roots; fine tubular pores common; clay films 
absent; pH 5.0; gradual, smooth boundary; 15 to 30 
inches thick, 

C—-41 to 60 inches +, dark-gray (10YR 4/1, moist) silty 
clay; many, coarse, prominent mottles of dark red- 
dish brown; massive or weak, medium, subangular 
blocky structure; hard, firm, very sticky, very plas- 
tic; very few roots; few, very fine pores; clay films 
absent ; pF 4.8. 


Range in characteristics: The contrast of mottling in 
the B horizon ranges from faint to distinct. Where this 
soil grades toward the Brenner soils, the reddish-brown 
mottles disappear, and the B horizon becomes grayer. 
The amount of clay in the B horizon varies. Texture of 
the B horizon ranges from heavy silt loam to silty clay 


loam. 
NETARTS SERIES 


Profile of Netarts fine sandy loam in a virgin forest 
located in the NWY,NE1{ sec. 31, T.1S., R. 10 W. (one- 
half of a mile northwest of Netarts, Oregon) : 


AQ0—1% inches to 0, litter consisting of an accumulation of 
leaves, twigs, and limbs from deciduous trees and 
low-growing shrubs. 

AO, A2—O to 3 inches, very dark brown (10¥R 2/2) fine 
sandy loam, black (10YR 2/1) when moist; many 
clean sand grains of gray and light brownish gray; 
massive; very soft, very friable, nonsticky, nonplas- 
tic; many roots; many interstitial pores; extremely 
acid; abrupt, wavy, lower boundary with thin 
tongues extending into the A2 horizon along old root 
channels; 1 to 4 inches thick. 

A2—8 to 7 inches, mixed dark grayish-brown (2.5Y 4/2, 
moist), grayish-brown (2.5Y 5/2, moist), Nght 
brownish-gray (2.5¥ 6/2, moist), and light-gray 
10YR 6/1, moist) loamy fine sand; thin tongues of 
darker material from horizon above; massive; very 
friable, nonsticky, nonplastic; many roots; many, 
fine interstitial pores; very strongly acid; clear, 
wavy boundary; 1 to 5 inches thick. 

AB—7 to 18 inches, mixed grayish-brown (2.5Y¥ 5/2, moist), 
light brownish-gray (2.5Y 6/2, moist), and light 
yellowish-brown (2.5Y 6/4, moist) loamy fine sand 
showing patches of dark brown; massive; very fri- 
able, nonsticky, nonplastic; few, soft, iron-cemented 
nodules stained with dark brown; common to few 
roots; strongly acid; clear boundary; 4 to 12 inches 
thick. 

B2ir—13 to 17 inches, mottled dark-brown (7.5YR 3/2 and 
4/4, moist), light brownish-gray (2.5¥ 6/2, moist), 
and light yellowish-brown (2.5¥ 6/4, moist) fine 
sand; massive; soft, very friable, nonsticky, non- 
plastic; hard lenses of iron-rich material; very few 
roots; many, fine interstitial pores; strongly acid; 
clear, wavy boundary ; 38 to 5 inches thick. 

B2m—17 to 35 inches, mottled reddish-brown (5YR 4/4, 

moist), dark-brown (7.5¥R 3/2, moist), and gray- 

ish-brown (2.5Y 5/2, moist) fine sand; massive; 
weakly cemented, some fragments and nodules 
strongly cemented; firm and very firm, nonsticky, 
nonplastic; roots few but absent in lower part; 

strongly acid; gradual, wavy boundary; 10 to 20 

inches thick. 

to 62 inches, mottled yellowish-brown (10YR 5/4, 

moist), grayish-brown (2.5Y 5/2, moist), and light 

brownish-gray (2.5Y 6/2, moist) fine sand; mas- 
sive; very friable, nonplastic, nonsticky; few 
weakly cemented fragments and nodules; no roots; 

strongly acid; gradual, wavy boundary; 10 to 20 

inches thick. 


B3—35 


C—52 to 65 inches +, mottled dark grayish-brown (2.5¥ 
4/2, moist), grayish-brown (2.5Y 5/2, moist), light 
yellowish-brown (2.5Y 6/4, moist), and pale-yellow 
(2.5Y 7/4, moist) fine sand; massive; very friable, 
nonsticky, nonplastic; strongly acid; many feet thick. 


Lange in characteristics: Texture ranges from sandy 
loam to fine sand. In some places the A2 horizon lies 
directly below the A0QO and the very thin AO horizon. 
Hard material in the B horizon varies from thin strati- 
fied layers to thick massive layers that are weakly to 
strongly cemented. 


QUILLAYUTE SERIES 


Profile of Quillaynte silt loam in a cultivated area lo- 
cated in the SW148SW sec. 18, T.1S., RB. 10 W.: 


Alp—0 to 9 inches, very dark gray (10YR 3/1, dry) to black 
(10Y¥R 2/1, moist) silt loam; moderate, fine and 
very fine, subangular blocky structure breaking to 
strong, very fine, granular; soft, friable, slightly 
plastic, slightly sticky; abundant roots; numerous 
very fine pores; very strongly acid (pH 4.6); clear, 
smooth boundary; 8 to 9 inches thick. 

A3—9 to 21 inches, very dark gray (10YR 3/1) to black 
(10YR 2/1, moist) silt loam; weak, very fine, sub- 
angular blocky structure breaking to moderate, very 
fine, granular; soft, friable, slightly sticky, slightly 
plastic; very thin, patchy clay films on vertical ped 
surfaces in the lower part of the horizon; abundant 
roots; abundant fine pores; very strongly acid (pH 
4.6) ; clear, smooth boundary; 10 to 15 inches thick. 

B1—21 to 30 inches, very dark grayish-brown (10YR 8/2, 
moist) silt loam to silty clay loam; moderate, very 
fine, subangular blocky structure that breaks to 
weak, fine, granular; soft, friable, slightly sticky, 
slightly plastic; common roots; common fine pores; 
very thin, patchy clay films on peds; pores clean; 
extremely acid (pH 4.4); gradual, smooth boundary ; 
8 to 10 inches thick. 

B2—30 to 48 inches, dark yellowish-brown (10YR 4/4, moist) 
silt loam to silty clay loam; moderate, very fine, 
subangular blocky structure that breaks to weak, 
fine, granular; soft, friable, slightly sticky, slightly 
plastic; common roots; common fine pores; very 
thin, patchy clay films on peds; pores clean; ex- 
tremely acid (pH 4.4); gradual, wavy boundary; 15 
to 25 inches thick. 

B3—48 to 60 inches +, light yellowish-brown (1OYR 5/4, 
moist) silt loam to silty clay loam; weak, medium, 
subangular blocky structure breaking te moderate, 
very fine, subangular blocky; soft, friable to firm, 
sticky, plastic; few, thin, patchy clay films on peds; 
extremely acid (pH 4.4) ; very few roots. 


Range in characteristics: The solum may have gravel 
and cobbles throughout the profile or it may be moder- 
ately deep over a gravelly layer. The A horizon may 
range in thickness from 18 to 24 inches. Where the Quilla- 
yute soils intergrade toward the poorly drained members 
of the catena, gray colors and faint mottles are in the 
lower B horizon. The soil usually has a large quantity 
of worm casts throughout. 


TRASK SERIES 


Profile of Trask clay loam in a burned forest located 
in the northeast corner of the NEY%,NW1, sec. 36, T. 1 
N., R. 8 W., W. M. (0.8 of a mile up the Cedar Butte 
Lookout Road (west) from the Tillamook-Portland 
Highway to parking space) : 

A00—~3 inches to 0, litter of plant material. 


A11—0 to 5 inches, dark-brown (7.5YR 3/2, moist) shaly loam, 
brown (7.5YR 5/2) when dry ; 40 percent of layer con- 
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sists of shale fragments; weak, very fine, granular 
structure; very friable, nonsticky, nonplastic; abun- 
dant reots; abundant, fine interstitial pores; partially 
decomposed organie residue abundant; very strongly 
acid (pH 4.8); clear, wavy boundary; 4 to 7 inches 
thick. 

to 8 inches, dark-brown to dark yellowish-brown 

(10YR 38/38 to 3/4, moist) shaly silt loam, brown 

(10YR 5/3) when dry; strong, fine, granular struc- 

ture; friable, nonsticky, slightly plastic; abundant 

roots; abundant interstitial pores; partially decom- 

posed and some charred organic residue abundant; 40 

percent of layer is shale fragments; very strongly acid 

(pH 4.8); clear, irregular boundary; 2 to 6 inches 

thick. 

B2—8 to 14 inches, strong-brown to dark yellowish-brown 
(75YR 5/6-10YR 4/4, moist) shaly silt loam, light 
yellowish brown (10YR 6/4, dry); weak, fine, sub- 
angular blocky structure; friable, slightly sticky, 
plastic; common roots; common interstitial pores; 
70 percent of layer is shale fragments; complex of 
bedrock with soil in pockets and layers; very 
strongly acid (pH 4.6); gradual, broken boundary; 
4 to 11 inches thick. 

C—i4 to 28 inches, yellowish-brown (10YR 5/4 to 5/6, 
moist) to dark-brown and strong-brown (7.5YR 4/4 
and 5/8, moist) shaly silt loam; variegated color 
influenced by shale bedrock; weak, fine, subangular 
blocky structure; friable, sticky, plastic; few roots; 
few, medium and large, interstitial pores; 85 per- 
cent of layer is shale fragments; complex of bed- 
rock with soil in pockets and in old root channels; 
very strongly acid (pH 4.6); manganese stains or 
charred organic-matter stains on many shale frag- 
ments. 

R—28 inches +, highly fractured silty sedimentary beds 
sees occasional roots extending to a depth of 48 
inches. 


Range in characteristics: Shale fragments in the sur- 
face horizon range from 80 to 90 percent of volume. The 
subsurface layers vary in texture from a loam to clay 
loam and in thickness from very thin to as much as 30 
inches. Shale outcrops cover as much as 25 percent of 
the surface area. 


A12—5 


WINEMA SERIES 


; Profile of Winema silt loam in a cultivated area located 
in the NEYNWY, sec. 34, T. 1 S., R. 9 W. (on slope, 
north of Red Clover Cheese Factory) : 


A11—0 to 10 inches, very dark gray (10YR 3/1) silt loam, 
black (10YR 2/1) when moist; strong, very fine, 
fine, and medium, granular structure; soft, friable, 
slightly sticky, slightly plastic; many fine roots; 
many, fine and medium tubular pores; very strongly 
acid (pH 4.5-5.0); clear, wavy boundary; 6 to 12 
inches thick. 

A12—10 to 21 inches, very dark gray (10YR 3/1) silt loam, 
black (10YR 2/1) when moist; moderate, fine, sub- 
angular blocky structure breaking to strong, fine and 
very fine, granular; soft, friable, slightly sticky, 
slightly plastic; many fine roots; many, fine and 
medium pores; very strongly acid; clear, wavy 
boundary ; 6 to 12 inches thick. 

Bi—21 to 28 inches, dark-brown (10YR 3/3, moist) silty 
clay loam; strong, very fine and fine, subangular 
blocky structure; slightly hard, firm, sticky, plas- 
tic; many roots; thin, continuous clay films; very 
strongly acid; clear, wavy boundary; 5 to 10 inches 
thick. 

B2—28 to 42 inches, dark yellowish-brown (10YR 4/4, moist) 
silty clay; strong, fine, subangular blocky structure; 


hard, firm, sticky, plastic; roots common but de- 
crease in number with depth; moderately thick, con- 
tinuous clay films; some brown weathered frag- 
ments of shale; very strongly acid; gradual, smooth 
boundary ; 10 to 20 inches thick. 

C—42 to 60 inches +, mottled yellowish-brown (10YR 5/4, 
moist) and grayish-brown (2.5Y 5/2, moist) silty 
clay; very weak, coarse, subangular blocky struc- 
ture, or massive; few, patchy, clay films on ped sur- 
faces; many weathered fragments of shale; very 
strongly acid. 


Range in characteristics: Depth to parent rock ranges 
from about 24 to about 80 inches, The shale layer has 
weathered several feet deep. The thickness of A hori- 
zon ranges from 15 to 80 inches. It is thickest on lower 
slopes. 


YAQUINA SERIES 


Profile of Yaquina loamy fine sand in an undisturbed 
area located in the SWY,SE1, sec. 28, T. 3 N., R. 10 W., 
W. M. (Bayside Garden area of Nehalem, Oreg., 1,200 
feet south of U.S. Highway No. 101 and 300 feet east of 
north-south road, one-half of a mile west of Nehalem) : 


A00—1% inches to ¥% inch, litter consisting of leaves, necdles, 
twigs, and limbs of shore pine, spruce, and associ- 
ated deciduous trees and low shrubs. 

A0—¥ inch to 0, very dark gray (10YR 3/1) when moist; 
decomposed plant remains sprinkled with white 
grains of sand; extremely acid (pH 4.5). 

A2—0 to 6 inches, gray (10YR 5/1) loamy fine sand, light 
gray (10YR 7/1) when dry; single grain; loose, 
nonplastic, nonsticky ; many roots; many interstitial 
pores; very strongly acid (pH 4.8); clear, wavy 
boundary ; 4 to 8 inches thick. 

B2lir—6 to 14 inches, dark grayish-brown (2.5Y 4/2) fine 
sand, light brownish gray (2.5Y 6/2) when dry; 
many sand grains of olive brown and light olive 
brown; fine, faint, distinct mottles common; very 
weak, coarse and medium, subangular blocky strue- 
ture; very soft, very friable, nonsticky, nonplastic; 
firm, iron-cemented nodules common; roots com- 
mon; few, medium tubular pores and many, fine in- 
terstitial pores; very strongly acid (pH 5.0); grad- 
ual, wavy boundary ; 6 to 12 inches thick. 

B22ir—14 to 30 inches, grayish-brown (2.5YR 5/2) fine sand; 
sand grains of olive brown (2.5Y 4/4) and light 
brownish gray (2.5Y 6/2) (all colors in this horizon 
measured when moist); single grain; loose, non- 
sticky, nonplastic; common, large, faint mottles and 
a few, medium, distinct mottles of pale brown (10YR 
6/8) and yellowish brown (10YR 5/6); few roots; 
medium and fine, soft, iron-cemented nodules com- 
mon; strongly acid (pH 5.4); gradual, wavy bound- 
ary; 12 to 20 inches thick. 

C—30 to 42 inches +, variegated grains of sand colored light 
olive-brown (2.5Y¥ 5/4, moist); pale brown (10YR 
6/8, moist), dark reddish-gray (5YR 4/2, moist), 
and pinkish-gray (SYR 6/2, moist); single grain; 
loose, nonsticky, nonplastic; strongly acid (pH 5.2); 
many feet thick. 


Range in characteristics: The A2 horizon ranges from 
very thin to thick (10 inches) within a horizontal distance 
of only a few yards. This horizon loses its identity when 
it is disturbed in cultivation. In many places medium- 
and fine-textured marine sediment underlies the sand. 
The degree of cementation of nodules in the B horizon 
varies from place to place. The number and degree of 
drainage mottles are variable. 
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General Nature of the County ° 


This section is provided mainly for readers who are 
not familiar with Tillamook County, or the survey area. 
It describes the environment, history, facilities, and 
agriculture of the county. 


Physiography, Relief, and Drainage 


Tillamook County landscape is characterized by broad, 
coastal valleys; a narrow, discontinuous coastal plain up 
to 4 miles wide; an old, dissected plateau composed of 
sedimentary rock; and menadnocks composed of basalt 
bedrock, which protect the underlying sedimentary ma- 
terial and form the backbone of the Oregon Coast Range 
and of all promontories in Tillamook County (7). 

The old, dissected, moderately high hills that lie along 
the western flank of the Oregon Coast Range and that 
border the coastal plain are an upraised peneplain com- 
posed of sedimentary rock (72). Elevations increase 
gradually, and the valleys become narrower as they ex- 
tend toward the eastern boundary of Tillamook County. 
In this part of the county, summits along the youth- 
fully dissected crest of the coast range have an eleva- 
tion of more than 3,500. The coast line is relatively 
straight and has moderately broad sandy beaches be- 
tween isolated, rugged volcanic headlands. 

Outeropping formations consist of beds of sedimentary 
rocks more than 20,000 feet thick laid down in marine 
and brackish water. In addition, there are interbedded 
volcanic materials that typically intrude in sills, or in 
sill-like bodies, ranging from a few feet to 500 feet and 
more in thickness. Mount Hebo, Mount Gauldy, Saddle 
Mountain, and Scott Mountain all owe their elevations to 
a& protective igneous cap. These Tertiary formations 
range in age from lower Eocene to middle Miocene, and 
they are overlain along the coast by unconsolidated ter- 
race and estuarine materials of Pleistocene age. 

The drainage in Tillamook County is through seven 
rivers that flow west. The flood plains and alluvial ter- 
races are concentrated near the mouths of these rivers 
and extend upstream for various distances to about 7 
miles from the coast. The flood plains oceupied by soils 
of the Nehalem-Brenner-Coquille association and by 
those of the Netarts association have an elevation of Jess 
than 40 feet. The extensive alluvial terraces occupied 
by soils of the Quillayute-Knappa-Hebo association have 
elevations up to 80 feet. 

The interfluvial fingers of basalt in the Hembre-Astoria 
association start at the coast, separate each watershed, 
and slope steeply to an elevation of 1,000 feet or more 
above sea level. These fingers of basalt. extend inland 
for 8 to more than 21 miles to the crest of the Oregon 
Coast Range and to elevations of 3,500 feet. Walleys 
that. extend into the Astoria-Hembre soil association, 
which is underlain by sedimentary bedrock, become nar- 
row and are flanked by narrow flood plains and very nar- 
row stringer terraces. The side slopes are steep and 
moderately long and extend to the smoothly shaped up- 
lands. 


*Cart SCHMANEKE, work unit conservationist of the North Til- 
lamook Soil Conservation District, assisted in writing this section. 


Drainageways that extend into the Hembre-Kilchis- 
Astoria-Trask association have a steep gradient. The 
side slopes are long and ar aa and usually extend 
to the crest. The material of these slopes is general] 
a “cap” overlying formations that weather into jand- 
scapes with angular contours typical in uplands formed 
of basic igneous rock. 


Natural Cover 


Three general types of vegetative cover are in Tilla- 
mook County. Shrub-grass vegetation is on soils of up- 
lands near the coast. Brackenfern is the main plant, 
and it contributes a large amount of organic residue that 
is high in lignin and other compounds that resist decom- 
position by the microfauna and microflora in the soil. 
The residue accumulates as inert, sooty, carbonaceous 
material. Soils containing 15 to 20 percent organic mat- 
ter from brackenfern are very strongly acid and moder- 
ately low in fertility. Shrub-grass cover dominates in 
the Winema-Neskowin soil association and, to a lesser 
degree, the Quillayute-Knappa-Hebo association. 

Low, water-loving trees and other vegetation grow on 
the imperfectly to very poorly drained bottom lands. A 
high water table confines plant roots to the shallow, sur- 
face layer of the soils. Soils in these areas are usually 
very strongly acid and have a much higher natural fer- 
tility than soils under brackenfern. Uncleared and un- 
drained parts of the Nehalem-Brenner-Coquille associa- 
tion have a natural cover of water-loving plants. 

The forest type of vegetation is on soils of the up- 
lands. Trees are rooted deeply in the soil. Roots exert 
a mixing action in the soil, so that fragments of material 
are subjected to chemical and biological weathering. 

The main native forest trees in the Tillamook survey 
avea are Douglas-fir (Psewdotsuga menziesii); shore 
(lodgepole) pine (Pinus contorta); western redcedar 
(Thuja Bea) Sitka spruce (Picea sitchensis) ; west- 
ern hemlock (Z’suga heterophylla); red alder (alnus 
rubra) ; Oregon crabapple (Afalus diversifolia) + Scouler 
(mountain) willow (Satin scouleriana) ; Pacific (black) 
willow (8. dasiandra); peachleaf willow (8. amygda- 
loides); black cottonwood (Populus trichocarpa); cas- 
cara buckthorn (2hamnus purshéana); bigleaf maple 
(ALeer macrophyllum) ; black (Douglas) hawthorn (@ra- 
taegus dougtasi); and Port-Orford-cedar (Chamaecy- 
ie lawsoniana) (introduced in the Tillamook survey 
area). 


Forest Land 


Tillamook County is 98 percent forest. land. Forests 
are the major source of income, even though a large 
part of them has been damaged by repeated fires. In- 
dustries dependent on timber as raw material employ 
82 percent of all workers engaged in manufacturing (70). 
More than 99 percent, of the county’s forest. land—670,000 
acres—is classed as commercial forest. The remaining 
1 percent is productive but is in State parks and Federal 
lighthouse reserves. 

The Douglas-fir type makes up 34 percent of forest 
land; the hemlock-Sitka spruce type, 28 percent; hard- 
woods, 15 percent; other softwoods, 1 percent; and the 
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area not stocked with forest trees, 22 percent. Fire and 
logging have reduced the area of sawtimber to 276,000 
acres. Of this area, 183,000 acres is in large saw timber 
and the rest is in small sawtimber. The area in lar Ze, 
old-growth Douglas-fir, which once covered most of the 
county, has been reduced to 9,000 acres. 

Pole timber occupies 68 ,000 acres; stands of seedlings 
and saplings, 176,000 acres. Trees in these sizes are 
mainly in the area burned by the Tillamook fires. The 
acreage not stocked with forest trees is almost all inside 
the burned area. 


Ownership 


Nearly all the Jand that was privately owned before 
the Tillamosk acres—has reverted to the 
county for Romi men of taxes. Some of the former 
owners have retained their rights to cut timber, and full 
title to the land will be obtained by the county when the 
owners complete the salvage of merchantable material. 
Large areas of this tax-delinquent land have been given. 
to the State, so that almost half the acreage of “com- 
mercial forest Jand is now owned by the State of Oregon. 


The area owned by the USS. ene “has 
changed very little for a long time. The United States 


owns slightly more than one-fifth of the commercial for- 
est Jand in the county. Of this avea, nearly two-thirds 
is in the Siuslaw National Forest. 

Private owners control about one-third of the commer- 
cial forest-land acreage; county and municipal govern- 
ments control about 1 percent. 


Utilization 


The Tillamook fires of 1933, 1939, and 1945 killed 13 
billion board teet of old- growth. t timber. Since 1933, the 

sulvage of fire-killed timber has been move important 
than. the har vesting of live timber, In 1952, 447 million 
board feet of dead timber was harvested. During the 
period 1953-1955, owners salvaged an average of 283 
million board feet, of timber per year, or about 68 per- 
cent of the county’s total saw-log production in the same 
period. 

Since the 1930’s, the supply of sawtimber in the Colum- 
bia River area of northwestern Oregon and southwestern 
Washington has gradually decreased. This has created 
a market for timber killed by the Tillamook fires. Dur- 
ing this period, the merchantability standards for logs 
have gradually "been lowered. This has allowed owners 
to log “burned-over areas three to four times for salvagea- 
ble material. Salvage operations continue on a large 
scale to the present time. 

The expanding pulp industry in the Pacific northwest 
has created a large demand for the county’s Sitka 
spruce and hemlock timber. Because of the rapidly 
growing plywood industry, plywood is one of the main 
products manufactured. 


Reforestation 


The Tillamook fires and subsequent publicity about 
them have caused the public to demand rehabilitation 
of the burned area and prevention of similar holocausts 
in. the fuimre. Rehabilitation was started in 1949 with 
money provided by a bond issue authorized by public 


vote in 1948. ‘This program consists of felling snags, re- 
foresting through aerial seeding and through hand plant- 
ing of areas suited to each method, and developing a 
system of fire protection. To date, about 40,000 acres 
have been seeded, and about 23,000 acres have been 
planted with 17 million seedlings. Fire protection con- 
sisted of building 90 miles of firebreaks and eleven look- 
out stations. Most - the nonstocked areas are either 
still being logged or have a potential logging value and 
will be turned over to the State when logging is com- 
pleted. Land is not veforested until logging has been 
completed. 


Future forests 


Studies indicate that Douglas-fir, hemlock, and spruce 
are (papa! at rates better than the regional average 
for these species. The active seeding and planting pro- 
gram, the rapid rate of tree growth, ‘the expanding mar- 
ket, and the excellent accessibility to market ave favor- 
able for the wood-using industries in. Tillamook County. 
Yields from forests may not be so high in the future as 
they have been in the past because supplies of salvagea- 
ble timber are about, used up. 

Sales of standing timber have a material effect on 
the county’s prosperity, and they are the main source 
of money for paying the costs of county government, 
The county gets a stipulated percentage of the income 
derived from the ale of timber on Jands owned by the 
State and Federal Governments. 


Climate 


Westerly winds predominate and carry the modifying 
effect of the ocean over the whole county. Summers are 
cool and winters are moderate. Relative humidity is 
high most of the time. ‘Temperatures of 90° F. or more 
occur on an average of only one day per year. 

Freezing temperatures have been recorded every month 
ot the year except in July and August. Temperature 
as low as zero has never been recorded. Data from the 
Tillamook Station show the latest frost in spring occurred 
on. June 29; the earliest in fall, September 25. The aver- 
age date of the last frost in spring is May 5; the earliest 
in fall, November 3; and the average length ‘of the frost- 
free seuson is 182 days. Table 8 shows climatic data for 
two U.S. Weather Bureau stations in Tillamook County— 
Tillamook and Cloverdale. 

Tillamook County is in an area of heavy rainfall, Most 
of the year’s precipitation falls in the period of Novem- 
ber through March. The months of June, July, and 
August are dry. An average of only about 6 inches of 
rain falls during these three months. The fall of snow 
averages 5.4 inches per year but has been as much as 
19 inches. Usually there are three to six light snows a 
season, which melt within a few hours. 

Winds blow nearly continuously throughout the year, 
and at times during the winter months reach gale veloci- 
ties. The prevailing winds are from the northwest during 
summer and from the south and southwest during winter. 

Tillamook County has a very definite winter-rainfall 
type of climate. 


70 
Taste 8—Z'emperature and precipitation at two stations 
in Tillamook County, Oreg. 


TILLAMOOK StTatTron 
(Elevation, 15 feet; prior to 1953, 40 feet] 


Temperature ! Precipitation ? 
Month Abgo- | Abso- Aver- 
Aver-| lute | lute | Aver-| Driest| Wettest| age 
age | maxi-| mini-| age | year®| year? | snow- 
mum | mum fall 
oF. oF, oF inches | Inches | Inches Inches 
January._---- 42.5 72 1 /13. 48 }12. 59 7. 51 2.9 
February ___--| 44.3 78 5/11. 59 | 5.68 | 21. 53 8 
March-_------ 45.7 83 19 |10. 74 | 3.33 | 19. 01 .8 
April 2. =.-5-- 48.4 86 26 | 6.36 | 4.62 | 7.97 al 
AYiccocuemsd 52. 0 95 24) 517/816) 7 81 (@) 
JUNE assess 55. 8 101 33 | 3.16] 1.48] 3. 83 0 
OU. ete eee 58. 8 98 33 | 1.33 . 54] 4.09 0 
August_.----- 58. 9 94 34) 1.48] . 47 - 95 0 
September.-__| 56. 4 98 30 | 4.18 | 1.98 4. 44 0 
October... --- 52. 9 92 24 | 7. 28 | 3. 66 5.34] ©) 
November__.-] 47.9 81 16 |13. 51 | 8.00 | 23.18 el 
December-__-.| 44. 0 77 O |15. 22 |13. 08 | 26. 47 Pri) 
Year___-- 50. 6 101 0 98. 50 163, 59 1132, 13 5, 2 
Croverpate 1 NW. Sratrion 
[Elevation, 20 feet] 
‘ oF; oF. Inches | Inches Taches Fuehes 
4 62 8 {10.62 | 6.92 | 11.35 3.5 
.7 72 16 /11.12 | 9.09 | 12. 80 7 
.9 80 25 |10. 47 | 5. 24 | 18. 27 .8 
. 1 89 27 | 5.70 | 7. 09 8.18 () 
3. 2 93 32 | 4.36 | 3.48 5. 55 (*) 
. 9 90 36 | 38.18 | 2.45 . 66 0 
. 4 96 38 | 1.14] .17 . 63 0 
August_..-_-- 60. 1 98 38 | 1.39 82 . 72 0 
September_.__| 58.3 95 34 | 3.38 | 3. 41 7. 85 0 
October-.--—- 53. 7 87 28 | 7.48 | 4.91 3. 27 (4) 
November____| 47. 9 80 25 |11.92 | 7.00 | 19.55] (4) 
December--.-| 44. 2 63 25 /13. 51 | 4.95 | 14,93 4 
Year_..-- 51.3 98 8 |88. 99 |55. 53 | 98. 76 5.4 


1 Average temperature for Tillamook station based on a 47-year 
record, through 1952; highest and lowest temperatures on a 44-year 
record, through 1952. t Cloverdale station, average temperature 
is based on an 11-year record, through 1952; highest and lowest 
temperatures on an 11-year record, through 1952. 

2 Average precipitation for Tillamook station based on a 50-year 
record, through 1955; wettest and driest years based on a 44-year 
record, in the period 1894-1955; snowfall based on a 44-year record, 
through 1952. At Cloverdale station, average precipitation is 
based on a 10-year record, through 1952; wettest and driest years 
based on a 10-year record in the period 1941-1952; snowfall based 
on a 11-year record, through 1952. 

3 For Tillamook station, driest year was 1911; wettest year, 1902. 
For Cloverdale station, driest year was 1944; wettest year, 1945. 
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Water Supply 


Most of the water for domestic use and for irrigation 
comes directly from flowing streams or from reservoirs. 


In recent years several water wells have been drilled 
on tideland and on benchland and bottom land along 
rivers. 


The Fairview Water District, east of Tillamook, has 
three reservoirs and in summer obtains additional water 
from wells. The city of Tillamook has two reservoirs. 
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A well was drilled in 1958 to provide the city with addi- 
tional water in, the dry season. Bay City, Nehalem, 
Hebo, Cloverdale, and other communities in the county 
obtain their water from reservoirs on live streams. Bay 
City also uses a well in summer. The Tillamook County 
Creamery Association has a reservoir on a tributary of 
the Kalchis River. 


Wildlife’ 


Tillamook County has a great diversity of habitat at 
elevations ranging from sea level at the coast to 3,000 
feet on mountain peaks. The Oregon Coast Range occu- 
pies most of the county. Big-game animals, fur-bearing 
animals, rodents, fish, waterfowl, and upland birds are 
present in considerable variety and abundance. 

Black-tailed deer are common throughout the county. 
Deer in the “Tillamook Burn” grow larger than average 
because the forage in this area is high in protein. Deer 
are especially common and are often troublesome on the 
wooded edges of valleys, where they feed on gardens. 

Herds of Roosevelt elk roam the high hills and are 
most numerous in the northern half of the county. Black 
bear are plentiful, especially in wooded areas along the 
coast. 

The most common fur bearer is the beaver. Their 
dams can be seen at both low and high elevations along 
streams. Their burrows often damage agricultural land. 
Otter and mink are scattered along stream valleys and 
near lakes. 

Coyotes, cougars, bobcats, and other predators are 
mainly in the wooded hills. Skunks, raccoons, and wea- 
sels are common; moles and shrews are everywhere, 

Numerous ground squirrels, chipmunks, and wood rats 
are in the county. The unique mountain beaver, ac- 
tually a large gopher, makes burrows in the hills. The 
snowshoe rabbit is seen occasionally in the high forests; 
the brush rabbit is in the lowlands. 

The hair seal, a predator of salmon, occurs along the 
coast, in bays, and along the lower courses of large 
streams. Herds of sea lion are often seen on offshore 
rocks and in the surf. 

The upland game birds hunted most are the band- 
tailed pigeon, which is most common on certain bay 
shores, and the ruffed and blue grouse, which are fairly 
common in woods. <A few ring-necked pheasants are in 
meadows. 

Many ducks and geese use the coastal flyway. Some 
mallards, pintails, and wigeons spend the winter in bays 
and marshes. Large flocks of wigeons have damaged 
bay-side pastures by feeding on the grass. Extensive 
rafts of brant also occur on bays. A few mute swans 
for years have bred on coastal Jakes; mergansers are 
common along streams. 

The Three Arch Rocks Bird Refuge is the breeding 
area for thousands of gull, cormorant, murre, guillemot, 
tufted puffin, and. petrel, and also for the sea lion. 

The rare bald eagle, osprey, common kingfisher, night 
heron, and water ouzel are nongame birds. Great blue 
herons, cormorants, gulls, and grebes are common on 
bays; crows, blackbirds, gulls, robins, and song spar- 


"Written by F. H. Sumner, Oregon State game agent, Oregon 
State Game Commission. 
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rows occupy farmland; and ravens, sapsuckers, russet- 
backed thrushes, winter wrens, and the large pileated 
woodpeckers are in forests. 

Three State fish hatcheries are in the county. Two 
of these are for salmon and one for trout. The main 
fish are the anadromous salmon and trout. Of the 
salmon, the silver and chinook are prime game fish and 
are sought by most fishermen. They are taken in bays 
by trolling herring, in tidewater by trolling spinners, 
and from banks by angling with lures and salmon eggs. 
The largé sea-run steelhead trout is the target for many 
winter anglers along large streams. Its smaller cousin, 
the cutthroat, also an ocean-going trout, is taken in sum- 
mer. Ilatchery-reared cutthroat trout and fall-spawning 
rainbow trout are the fish caught most in summer. 

Transplanted largemouthed black bass provide good 
angling in two lakes. The common’ salt-water and 


brackish-water fish caught in large numbers are flounder, 


surf perch, kelp greenling, sculpin, rockfish, and ling 
(ling-cod). 


History 


Tillamook County was formed in 1853 from parts of 
Yamhill and Clatsop Counties and was named for the 
Tillamook Indian Nation. : : 

Stories of shipwrecks and buried treasure told by de- 
scendants of shipwrecked sailors flavor the early history 


of the county. These stories are supported by findings - 


of beeswax, teakwood, and chisel-marked stones. Indian 
stories and records of Captain Gray, Lewis and Clark, 
John Minto, Alexander Harvey, and other early explorers 
affirm this history. 

. Indians of the Tillamook, Nehalem, and Nestucca 
tribes inhabited the county. For the most: part, they 
were friendly with the white settlers. Many seamen un- 


-doubtedly had sailed along the Tillamook ‘coast, earlier, 


but in 1788 Capt. Robert Gray made the first recorded 
landing and exploration of this part. of Oregon. Four 
years later he discovered the Columbia River. Clark, 
a member of the Lewis and Clark expedition, visited the 
in 1806. Other trappers and hunters passed 
through the area on their way up or down the coast. 

The first. white settler in the area known later as Tilla- 
mook County arrived in 1851, He traveled by whale- 
boat from Astoria and made his home in a large, hollow, 
dead spruce tree. Many of the other early settlers came 
from the Clatsop area. 

Logging and sawmilling were on a small scale until in 
1911. In that year a railroad was built between Port- 
land and Tillamook and provided an outlet for both logs 
and lumber. A prosperous and stable dairy industry 
was. developed at an early date. Land cleared of trees 
produced rich pasture for cows brought into the area. 


Population 
The population of Tillamook County reached 8,810 in 


1920, having doubled since 1900. The development. and 
-expansion of the dairy industry was a major influence on 


this growth. By 1930, the county population had in- 
creased to 11,824, mainly because of growth in the lum- 
ber industry. By 1940, 12,263 people lived in the county, 
but the rate of growth had slowed because many saw- 


_ through the bookmobile. 
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mills had closed following the forest fire in 1933. By 
1950, the population had grown to 18,606. This increase 
from 1940 was caused mainly by expanded salvage log- 
ging of burned timber, an increase in the production of 
cheese, and a flourishing tourist business. According to 
the U.S. census, the county had a population of 18,995 in 


1960. 


Community Facilities 


Five high schools, which offer a 4-year curriculum, 
and many grade schools are in the county. ‘The county 
library is in Tillamook and ‘provides rural service 
Thirty-seven churches of many 
denominations are located in the county. The city of 
Tillamook alone has 14 churches. Hospitals are the Til- 
lamook County General Hospital in Tillamook, Reinhart 
Memorial Hospital in Wheeler, and Bennett’s Nursing 
Home in Tillamook. : 

One weekly newspaper, “The Tillamook Headlight 
Herald,” and a local radio station, “ITIL” serve the 
county and are both in Tillamook. Local Granges are 
in ten different communities. Units of the Farm Bu- 
reau are in Tillamook and Nehalem. In addition, there 
are chambers of commerce and many religious, fra- 
ternal, and cultural organizations in the county. 


Recreation 


The most popular recreational attractions in the county 
are its beaches and scenic coastline, which are readily 
accessible along U.S. Highway’ No. 101. Year-round 
fishing attracts many sportsmen to the hundreds of miles 
of streams and to the bays, lakes, sea, and surf. The 
county maintains boat landings and other facilities that . 
make most recreational areas accessible. to the public. 
In addition to fishing, clamming and crabbing are popu- 
lar attractions .in Nestucea, Netarts, Tillamook, and 
Nehalem Bays. Elk, deer, and bear attract many big- 
game hunters to the county. 

Other popular recreational activities are beachcomb- 
ing, collecting agate, and hunting for lengendary treasure 
supposed to have been hidden by shipwrecked sailors on 
Neahkahnie Mountain. All recreational activities sup- 
port the tourist trade, one of the county’s most impor- 
tant economic assets. Most of the tourist trade flourishes 
in the period from Memorial Day through Labor Day, 
but weekend vacationers and sport fishermen from other 
parts of Oregon provide an ever increasing source of 
yearlong income from tourists. 


Transportation and Markets 
A branch line of the Southern Pacific is the only rail- 


-road in the county. It enters the county in the northeast- 


ern corner, follows the coast south, and ends at the U.S. ~ 
Naval Base about 5 miles south of Tillamook... The 
county is also served by the Tillamook-Portland Auto 
Freight, the Tillamook Mayflower Delivery Service, and 
by common carrier bus. 

U.S. Highway No. 101 follows the coast from the north 
to the south end of the county. State Highways No. 22, 
18, and 6 connect Tillamook County with the Willamette 
Valley. State Highway. No. 53 runs from Mohler Junc- 
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tion to the north county line. Communities not on these 
highways are served by county roads, nearly all of which 
are blacktopped. 

Commerce in Tillamook County depends much on 
trucks and highways. Large quantities of logs, lumber, 
hay, straw, and grain are hauled by trucks. Alfalfa and 
grain, which are not grown locally, are shipped in by 
truck as feed for dairy cattle. About 10 million pounds 
of cheese is manufactured in the county each year and is 
marketed through the Tillamook County Creamery As- 
sociation. Most of the cheese is hauled to California by 


trucks. Several million pounds of fluid milk is produced 
each year and is hanled mainly to Portland by tank 
trucks. 


A, local slaughterhouse provides a market for surplus 
dairy cattle and other livestock. Some livestock is mar- 
keted in Portland. Poultry and eggs are produced in 
small quantities and are sold mainty through grocery 
stores. Markets are available in the county for fern, 
salal, and huckleberry, which are gathered for the fior- 
ists’ trade. Holly, Christmas trees, market vegetables, 
and other cool-weather crops can. be ‘produced here when 
markets ave available. 


Agriculture 


Tillamook County had 68,467 acres in 741 farms, ac- 
cording to the 1959 census of agriculture. About 70 per- 
cent of the farms have less than 99 acres; the average 
size of farm was 106 acres. About 81 percent of the 
farms are operated by full owners; the rest by part, 
owners, tenants, and managers. By type, there were 
445 dairy farms, 5 poultry far ‘ms, 30 livestock farms, and 
re miscellaneous farms. Most farms were commercial 

arms. 


Dairying and other enterprises 


Dairying accounts for more than 86 percent of the 
county’s annual agricultural income. Cows in the county 
produced an average of 330 pounds of butterfat in 1955. 
That year the manifacture of cheese utilized 100 million 
pounds of milk. Milk not made into cheese was sold as 
a grade A product. 

Dairy farms are generally operated by one of the three 
following methods! (1) pasturing the herd and growing 
all winter roughage on the farm; “(2) pasturing the herd, 
growing some hay and silage on the farm, and buying 
a good grade of alfalfa from central and eastern Oregon 
and W ashington; (3) pasturing the herd on the entive 
farm and buying all winter roughage. 

Most of the hay fed to dairy cattle is produced outside 
the county. Some operators, however, grow all their 
hay on improved pastures and meadows by using high- 
producing varieties of forage plants and by applying 
commercial and barnyard fertilizers. As operators grow 
more of their own forage, they purchase and feed less 
grain. An objective of the dairy industry is for opera- 
tors to grow all the forage they feed to dairy cattle. 

After 10 years of intensive control work, Tillamool 
County was declared a modified, certified, brucellosis- 
free area in 1955. According to the 1959 census, 545 
farms reported they sold more than 122 million pounds 
of milk that year. 


Farmers not growing hay or silage—mainly the small 
farms—need only a tractor, milking machine, mower, 
harrow, and equipment for’ handling liquid and solid 
manures. Farmers growing their own forage generally 
have this equipment and balers, silage cutters, “blowers, 
forage harvesters, and_ other equipment for spreading 
lime and managing land from which forage is harvested. 

The climate of Tillamook County is good for fur farms 
that produce ranch mink. The basic breed is natural 
dark mink, from which the pastel Aleutian and Sapphire 
mutations ave raised, The production of mink is one of 
the county’s major agricultural enterprises. 

Tree farms growing Douglas-fir, spruce, and hemlock 
have been established on converted farm bvushland. 
The conversion to higher use has substantially increased 
the value of this land. About 20,000 acres of farmland 
not now in crops or pasture could also be used for forest- 
tree farms or for the growing of holly and Christmas 
trees, An additional area of 8 5000 acres would have agri- 
cultural potential if it were artificially drained, 


Livestock 


According to the census of 1959, Tillamook County had 
27487 cattle and calves, nearly all of which were of 
dairy breeds. Nearly all milk is marketed through the 
Tillamook County Creamery Association, a dairy coop- 
erative. 

Besides dairy livestock, in 1959 there were 1,502 hogs 
and pigs in the county, 1,204 sheep and lambs, 192 mules 
and horses, and 12,273 chickens over 4 months old. 


Glossary 


Definitions of technical terms are given for the con- 
venience of readers who cannot refer to them easily else- 
where. Most of the definitions were obtained from the 
Soil Survey Manual (74) and ave similar to those in 
other published works on soi] science, forestiry, and. soil 
conservation. 


Aggregate (soil structure). Many fine particles held in a single 
mass or cluster, such as a clod, crumb, block, or prism. 

Allophane (mineral). A hydrous aluminum silicate, amorphous, 
translucent, and of various colors. 

Available water-holding capacity. Capacity of a soil to hold water 
that plants can use. Terms used in this report expressed 
in inches of moisture per foot of soil are— 

Low—8 to 6 inches 

Very  low.—Less 

inches. 


Very high.—More than 12 
inches 

High.—9 to 12 inches 

Moderate.—6 to 9 inches 


Bedding (for drainage). Plowing, grading, or otherwise elevating 
the surface of flat fields into a series of broad beds or lands 
separated by shallow surface drains. 

Blinding. The practice of placing permeable material, such as 
sawdust, woodchips, or coarse aggregate around newly in- 
stalled drainage tile to filter out sand, silt, and clay but 
allow water to enter the tile freely. 

Clay. As a soil separate, the mineral soil particles less than 0.002 
millimeter in diameter. As a soil textural elass, soil ma- 
terial that is 40 percent or more clay, less than 45 percent 
sand, and less than 40 percent silt. 

Colluvium. Soil material, rock fragments, or both, moved by creep, 
slide, or local wash and deposited at the bases of steep 
slopes. In this area it includes material distributed on the 
slopes from the top to the bottom. 
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Consistence; soil. The feel of the soil and the ease with which a 
lump can be crushed by the fingers. Terms commonly used 
to describe consistence are— 

Cemented. Hard and brittle; little affected by moistening. 

Firm. When moist, crushes under moderate pressure between 
thumb and forefinger and can be pressed together into a 
lump. 

Friable. When moist, crushes easily under gentle to moderate 
pressure between thumb and forefinger and ean be pressed 
together into a lump. 

Hard. When dry, moderately resistant to pressure; can be 
broken with difficulty between thumb and forefinger. 

Loose. Noncoherent; will not hold together in a mass. 

Plastic. When wet, readily deformed by moderate pressure 
but can be pressed into a lump; will form a wire when 
rolled between thumb and forefinger. 

Soft. When dry, breaks into powder or individual grains un- 
der very slight pressure. 

Sticky. When wet, adheres to other material; tends to stretch 
somewhat and pull apart, rather than pull free from other 
material. 

Diameter breast high. The diameter of a tree 4.5 feet above the 
average ground level. Abbreviated, dbh. 

Drainage, surface. Runoff, or surface flow, of water from an area. 

Erosion hazard. The estimated risk of erosion if a soil is left 
bare for long periods. Relative classes are none, slight, 
moderate, high, and very high. 

Fertility, soil. The quality of a soil that enables it to provide com- 
pounds, in adequate amounts and in proper balance, for the 
growth of specified plants, when other growth factors, such 
as light, moisture, temperature, and the physical condition 
(or tilth) of the soil are favorable. As uSed in this report, 
fertility refers to the ability of a soil to provide nutrients 
for grass-legume crops. Five classes of soil fertility are 
used: High, moderately high, medium, moderately low, 
and tow. Compared to soils outside the Tillamook survey 
area, all the soils in the survey area are low to very low in 
fertility. 

Flood plain. Nearly level land, consisting of stream sediment, that 
borders a stream and is subject to flooding unless protected 
artifically. 

Genesis, soil. The manner in which the soil originated, with special 
reference to the processes responsible for the development 
of the solum, or true soil, from the uneonsolidated parent 
material. 

Granular. See Structure, soil. 

Horizon, soil. A layer of soil, approximately parallel to the sur- 
face, that has distinct characteristics produced by soil-form- 
ing processes. ‘The relative position of the several soil hori- 
zons in a typical soil profile, and their nomenclature, are as 
follows: 


AO Organic debris, partly decomposed or matted. 

Al <A dark-colored horizon having a fairly high content of 
organic matter mixed with mineral matter. 

A2 A light-colored horizon, often representing the zone of 
maximum leaching where podzolized; absent in wet, 
dark-colored soils. 

A8 Transitional to B horizon but more like A than B; 
sometimes absent. 

Bi Transitional to B horizon but more like B than A; 
sometimes absent. 

B2 A usually darker colored horizon, which often represents 
the zone of maximum illuviation where podzolized. 

B3 Transitional to © horizon. 

Cc Slightly weathered parent material; 
soils. 

D~ Any stratum underlying the C, or the B if no © is 
present, which is unlike the C, or unlike the material 
from which the solum has been formed. 

The A horizons make up a zone of eluviation, or leached 
zone. The B horizons make up a zone of illuviation, in 
which clay and other materials have accumulated. The 
A and B horizons, taken together, are called the solum, or 
true soil. 


Massive. See Structure, soil. 

Mottled. Irregularly marked with spots of different colors that 
vary in number and size. Mottling in soils usually indicates 
poor aeration and lack of drainage. Descriptive terms are 
as follows: Abundance—few, common, and many; size—fine, 


absent in some 


medium, and coarse; and contrast—faint, distinct, and 
prominent. The size measurements are: fine, less than 5 
mm. (about 0.2 inch) in diameter along the greatest dimen- 
sion; medium, ranging from 5 mm. to 15 mm. (about 0.2 to 
0.6 inch) in diameter along the greatest dimension; and 
coarse, more than 15 mm. (about 0.6 inch) in diameter along 
the greatest dimension. 

Nutrient, plant. Any element taken in by a plant, essential to its 
growth, and used by it in the production of food and tissue. 
Nitrogen, phosphorus, potassium, calcium, magnesium, 
sulfur, iron, manganese, copper, boron, zine, and perhaps 
other elements obtained from the soil and carbon, hydrogen, 
and oxygen obtained largely from the air and water, are 
plant nutrients. 

Open drain. A ditch constructed to remove surplus water from 
wet land; may also include eross-slope ditches on sloping 
land. 

Pasture. Areas in which livestock is pastured because the soil is 

steep, shallow, or poorly drained, or because stumps, trees, 

and other faetors prevent using the land for tillage. 
An individual natural soil aggregate, such as a crumb, a 
prism, or a block, in contrast to a clod. 

Permeability, soil. The quality of a soil horizon that enables water 
or air to move through it. Terms used to describe per- 
meability are as follows: Very slow, stow, moderately slow, 
moderate, moderately rapid, rapid, and very rapid. 

Profile, soil. A vertical section of the soil through all its horizons 
and extending into the parent material. See Horizon, soil. 

Reaction, soil. The degree of acidity or alkalinity of a soil ex- 
pressed in pH values. A soil that tests to pH 7.0 is precisely 
neutral in reaction, because it is neither acid nor alkatine. 
In words the degree of acidity or alkalinity is expressed 


Ped. 


thus: 
pit pH 
Extremely acid--Below 4.5 Neutral _..---------- 6.6 to 7.3 
Very strongly Mildly alkaline------ 7.4 t0o7.8 
ACI asec ons 4.5 to 5.0 Moderately alkaline__7.9 to 8.4 
Strongly acid__-.__ 5.1 to 6.5 Strongly alkaline_---8.5 to 9.0 
Medium aeid_._--J 5.6 to 6.0 Very strongly 
Slightly acid__---. 6.1 to 6.5 alkaline___-~ 9.1 and higher 
Residuum. Unconsolidated, partly weathered mineral material 


that accumulates over disintegrated solid rock. Residual 
material is not soil but is frequently the material in which a 
soil is formed. 

Rotation grazing. Grazing in two or more areas in regular order, 
with definite recovery periods between grazing periods. Con- 
trasts with continuous grazing. 

Runoff. Refers to the amount of water removed by flow over the 
surface of the soil. The amount and rapidity of runoff are 
affected by factors such as texture, structure, and porosity 
of the surface soil; the vegetative covering; the prevailing 
climate; and the slope. The degree of runoff is expressed 
by the terms: Very rapid, rapid, medium, slow, very slow, 
and ponded. 

Sand. Individual rock or mineral fragments in soils having diam- 
eters ranging from 0.05 to 2 mm. Most sand grains con- 
sist of quartz, but they may be of any mineral composition. 
The textural class name of any soil that contains 85 percent 
or more sand and not more than 10 percent clay. 

Seribner rule. A rule for determining the board-foot content of a 
log. The Scribner decimal C log rule drops the units and 
gives the contents of a log to the nearest 10 board feet. 

Sedimentary rock. A rock composed of particles deposited from 

suspension in water. The chief sedimentary rocks are con- 

glomerate, from gravel; sandstone, from sand; shale, from 

Clay; and limestone, from soft masses of calcium carbonate. 

There are many intermediate types. Some wind-deposited 

sands have been consolidated into sandstone. 

Individual mineral particles in a soil that range in diameter 
from the upper limit of clay (0.002 mm.) to the lower limit 
of very fine sand (0.05 mm.). Soil of the silt textural class 
is 80 percent or more silt and less than 12 percent clay. 

Single grain. See Structure, soil. 

Site index (forestry). A numerical means of expressing the qual- 
ity of a forest site, based on the height of the dominant stand 
at an arbitrarily chosen age; for example, the average 
height attained by dominant and codominnnt trees in a fully 
stocked stand at the age of 50 years. 


Silt. 
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Skid. To pull logs from the stump to the skidway, landing, or 
mill. 

Slash. Debris left after logging, pruning, thinning, or brush cut- 
ting; or large accumulations of debris after a wind or fire. 

Slope, percent. The difference in elevation for each 100 feet of 
horizontal distance. Each slope group in this report has a 
definite nomenclature. Slope terms used are— 


0 to 3 percent_____-_..--. _-__-_--__--- nearly level 

8 to 7 percent_--__- gently sloping 

% to 12 percent. strongly sloping 
12 to 20 percent___ moderately steep 
20 to 40 percent___ steep 

40-++ percent__-----~_..-4.-------- +--+. very steep 


Smoothing. Reshaping land surface to make it suitable for culti- 
vation. 

Snag. A standing dead tree from which the leaves and most of the 
branches have fallen; or a standing section of the stem of 
a tree broken off at a height of 20 feet or more. 

Soil depth. Refers to depth of the soil profile. Classes of soil 
depth are: Shallow, 10 to 20 inches; moderately deep, 20 
to 36 inches; deep, 36 to 60 inches; and very deep, 60 
inches +. 

Solum. The upper part of a soil profile, above the parent material, 
in which the processes of soil formation are active. The 
solum in mature soil includes the A and B horizons. Gen- 
erally, the characteristics of the material in these horizons 
are unlike those of the underlying parent material. The 
living roots and other plant and animal life characteristic 
of the soil are largely confined to the solum. 

Spoil-bank leveling. Spreading of material taken from a ditch or 
canal over adjacent land. 

Stocking. The degree to which an area is effectively covered with 
living trees. Fully stocked or normal stands contain as 
many trees per acre as can properly utilize the growing 
space available. 

Structure, soil. The arrangement of primary soil particles into 
compound particles or clusters that are separated from ad- 
joining aggregates and have properties unlike those of an 
equal muss of unaggregated primary soil particles. The 
principal forms of soil structure are platy (aminated), 
prismatic (vertical axis of aggregates longer than hori- 
gonal) coltmnage (prisms with rounded tops), blocky (angu- 
lar or subangular), and granular, Structureless soils are 
(1) single grain (each grain by itself, as in dune sand) or 
(2) massive (the particles adhering together without any 
regular cleavage, as in many claypans and hardpans). 

Subsoil. ‘Technically the B horizon; roughly, the part of the 
profile below plow depth. 

Substratum. Any layer lying beneath the solum, or true soil; 
the C or D horizon. 

Texture, soil. The relative proportions of sand, silt, and clay par- 
ticles in a mass of soil. (See also Clay, Sand, and Silt.) The 
basic textural classes, in order of increasing proportions of 
fine particles are as follows: sand, loamy sand, sandy 
loam, loam, silt loam, silt, sandy clay loam, clay loam, silty 
clay loam, sandy clay, silty clay, and clay. The sand, loamy 
sand, and sandy loam classes may be further divided by 
specifying “coarse,” “fine,” or “very fine.” 

Tide gate. The opening through which water may flow freely when 
the tide sets in one direction, but which closes automatically 
and prevents the water from flowing in the other direction. 

Topsoil. A presumed fertile soil or soil material, ordinarily rich 
in organic matter, used to topdress roadbanks, lawns, and 
gardens, 

Tolerance. The capacity of a tree to develop and grow in the shade 
of and in competition with other trees. 

Tussock. A dense tuft of marshgrass or sedge in a wet meadow 
or bog. 

Upland. Land consisting of material unworked by water in recent 
geologic time and lying, in general, at a higher elevation 


than the alluvial plain or stream terrace. Land above the 
lowlands along rivers. 

Water table. The highest part of the soil or underlying rock ma- 
terial that is wholly saturated with water. In some places 
an upper, or perched, water table may be separated from 
the lower one by a dry zone. 

Yarding. Gathering material at a central point on a yard or skid- 
way. Generally used in connection with high-lead logging. 


Literature cited 


(1) Avsay, L. A., AND KELLoaG, M. 

1959, METHODS OF SOIL ANALYSIS AS USED IN THE OSC BOIL 
TESTING LABORATORY. Oreg. State Agr. Expt. Sta. 
Mise. paper No. 65, 9 pp. 

(2) AMERICAN ASSOCIATION OF STare Highway OFFICIALS. 

1961. STANDARD SPECIFICATIONS FOR HIGHWAY MATERIALS 
AND METHODS OF SAMPLING AND TESTING. Eid. 8, 
2 pts., ius. Washington, D.C. 

(3) Batpwin, M., Ketroce, C. B., Aanp THorp, J. 

1988. SOIL CLASSIFICATION. U.S. Dept. Agr. Ybk., pp. 979- 
1001. 

(4) Bavur, H. J., anp Lyrorp, W. H. 

1957. SOLS BRUNS ACIDES OF THE NORTHEASTERN UNITED 
STATES. Soil Sci. Soc. Amer. Proc. 21: 5383-536, 

(5) Bernsten, Carn, M. 

1961. GROWTH AND DEVELOPMENT OF RED ALDER COMPARED 
WITH CONIFERS IN 80-YEAR-OLD STANDS. U.S. Forest 
Serv., Pacific Northwest Forest and Range Expt. 
Sta., Res. Paper 88, 20 pp., Hlus. 

(6) Crinn, M. G. 

1955. sOIL SURVEY OF THE TERRITORY OF HAWAIL U.S. Dept. 

Agr., Soil Survey Series 1939, No. 25, 644 pp., illus. 
(7) FEennEMAN, N. M. 

1981. PHYSIOGRAPHY OF WESTERN UNITED STATES, 534 pp., 

illus. New York and London. 
(8) MoArpte, R. BE. AND Mrver, W. H. 

1930. THE YIELD OF DOUGLAS-FIR IN THE PACIFIC NORTH- 
west. U.S. Dept. Agr. Tech. Bul. 201, 64 pp., 
illus. 

(9) Mryrr, W. H. 

1937. YIELD OF EVEN-AGED STANDS OF SITKA SPRUCE AND 
WESTERN HEMLOCK. U.S. Dept. Agr. Tech. Bul. 
544, 86 pp., illus. 

(10) OrEcon Stare EMpLoymMEnT SERVICE. 

1958. AREA OCCUPATIONAL INDEX—TILLAMOOK COUNTY, 
orREGON. [In coop. with Bureau of limployment 
Security, U.S. Dept. of Labor} 43 pp., illus. 

(11) Portranp CemMENT ASSOCIATION, 

1956. PcA SOIL PRIMER. 86 pp., illus. 

(12) Snavery, P. D., AND VoxeEs, H. E. 

1949. GEOLOGY OF THE COASTAL AREA BETWEEN CAPE KIWANDA 

AND CAPE FOULWEATHER, OREGON. Oil and Gas In- 
vestigations Preliminary Map 97. U.S. Geol. Sur- 
vey in Coop. with Oreg. State Dept. Geol. and 
Min. Indus. [Map and text on formations, struc- 
tures, and gas and oil possibilities, 1 p.] 

(18) Tsorp, J., ano Suira, G. D. 

1949. HIGHER CATEGORIES OF SOIL CLASSIFICATION: ORDER, 
SUBORDER, AND GREAT SOIL GROUPS. Soil Sci. 67: 
117-126, illus. 

(14) U.S. DeparTMENT OF AGRICULTURE. 

1951. som, suRVEY MANUAL. U.S. Dept. Agr. Handb. No. 
18, 503 pp., illus. 

(15) Waterways EXPERIMENT STATION, Corps or JINGINEERS, 
U.S. Army. 

1958. THE UNIFIED SOIL CLASSIFICATION SYSTEM. Tech. 
Memo. No. 3-357, 2 v. and appendix B. Vicks- 
burg, Miss. 


Chicago, 1. 


TILLAMOOK AREA, OREGON 75 


GUIDE TO MAPPING UNITS, CAPABILITY UNITS, AND WOODLAND SUITABILITY GROUPS 


Woodland 
Capability wnit suitability unit 
Symbol Mapping unit Page Symbol Page Number Page 
Ad Activesdutie lands: 32 cuccessechosececececceesonleakieediccansWeseuestee sce 36 | VilTe-1 18 | 18 28 
AsC Astoria silt loam, 8 to 12 percent slopes__--.___----------------------------- 37 | IIle-1 12) 7 25 
AsD Astoria silt loam, 12 to 20 percent slopes 37 | [Ve-L 13 7 25 
AsF Astoria silt loam, 20 to 40 percent slopes 37 | VIe-1 16 | 8 25 
AsG Astoria silt loam, 40 to 60 percent slopes 37 | VITe-1 17 9 25 
AtF Astoria silt loam, moderately deep, 20 to 40 percent slopes. ___--.---.--------- 38 | Vie-L 16 8 25 
AtG Astoria silt loam, moderately deep, 40 to 60 percent slopes._--.---.----------- 38 | VITe-1 17 9 25 
Bp Prallier peatss. 2-235 ececee ence lowe cet eee ewe oases Seetoeee 40 | IVw-3 16 | 17 28 
Br Bronhver Silt loam .2..22 ok an wee de owl eect ese wee ke ee eee ee see cee es 40 | ITIw-1 12 5 24. 
ChB Chitwood silt loam, 0 to 7 percent slopes.__.__.-----.----------------------- 41 | Iw-1 10} 5 24. 
ChC Chitwood silt loam, 7 to 12 percent slopes..._-_.......----------------------- 41 | Illw-2 12 5 24. 
Co Coquille and Brenner silt loams.-_-_..-------------------- 42 | [Vw-1 14) 2 24, 
GaA Gardiner fine sandy loam, 0 to 3 percent slopes-—--___------ 42 | IIs-1 11 1 21 
GdB Gardiner fine sandy loam, overwashed, 3 to 7 percent slopes 42 | 1Ve—-2 14} 17 28 
GmB Gauldy loam, 0 to 7 percent slopes___.------------------------------------- 43 | IIs-1 il 1 21 
GsB Gauldy loam, shallow, 0 to 7 percent slopes.._--._.._----.------------------- 43 | VIs-1 17 | 17 28 
GtB Ginger silt loam, 0 to 7 percent slopes.---._._..-.-._------_-------------- Based 43 | TIw-l 10] 5 24 
HbA Hebo silty clay loam, 0 to 3 percent slopes___-__.--_------------------------ 44 | IVw-2 15 5 24 
HeC Hembre silt loam, 3 to 12 percent slopes...._-----.-------_----------------- 46 | IIIe-1 12 | 10 25 
HeD Hembre silt loam, 12 to 20 percent slopes._._.--..-------------------------- 46 | IVe-1 13 | 10 25 
HeF Hembre silt loam, 20 to 40 percent slopes_____...--------------- ++ ----- 45 | VIe-2 17] 11 26 
HeG Hembre silt loam, 40 to 60 percent slopes.-..-----_------.-------------.---- 45 | VIle~2 17 | 12 27 
HmF Hembre silt loam, moderately deep, 20 to 40 percent slopes..-.--...----------- 46 | VIe-2 17) 11 26 
HmG Membre silt loam, moderately deep, 40 to 60 percent slopes._-..-.--.---------- 46 | VIIe-2 17 | 12 27 
KaB Knappa silt loam, 0 to 7 percent slopes. -_._-------------------------------- 46 | Ile-1 10 3 24 
KaC Knappa silt loam, 7 to 12 percent slopes.___---...-------------------------- 46 | IITe-1 12 3 24 
KmC ‘Knappa silt loam, moderately deep, 0 to 12 percent slopes__.-.----.------.---- 46 | [ITe-1 12 3 24 
Ma Made lands... 2. cSceceunectloteacecductoaiiewsesecapeseemscceteaseot aks 46 | VITIs—1 18 | 18 28 
MeC Meda gravelly loam, 3 to 12 percent slopes__-..--.-----.-------------------- 47 | IITe-1 12 3 24 
MeD Meda gravelly loam, 12 to 20 percent slopes_.-.-_-.----_--------.----------- 47 |; [Ve-1 13 3 24 
Nad Nehalem silt loam, 0 to 3 percent slopes._...----..-----.-------------------- 47 | I-1 10 1 21 
NeB Nehalem silt loam, overwashed, 8 to 7 percent slopes. -._._----_.------------- 48 | IVe-2 14 | 17 28 
NkD Neskowin silty clay loam, 12 to 20 percent slopes_..-.......------------------ 48 | [Ve-1 13 | 13 27 
NkF Neskowin silty clay Joam, 20 to 40 percent slopes___-.----.------- Hees aes 48 | Vie—3 17 | 14 28 
NkG Neskowin silty clay loam, 40 to 60 percent slopes___---____-.---..------------ 48 | VIIe-3 17 | 15 23 
Ns Nestuces. Silt loam. 2.2.20 see occu deccees ctscueeewiceusueccu ote ee eee LS 49 | IIw-2 il 5 24 
NtE Netarts fine sandy loam, 7 to 30 percent slopes___..-----.-------------------- 49 | VITe—4 18 | 16 28 
QaB Quillayute silt loam, 0 to 7 percent slopes__.--.__--------------------------- 50 } Ue-1 10 4 24 
QmC Quillayute silt loam, moderately deep, 0 to 12 percent slopes_-_...------------- 50 | IlTe-1 12 4 24 
Re Riverwashi.--c2c 2066 -secc eek utes dents t eee ek atene ees eeeeaeceeesose 50 | VITIs—1 18 | 18 28 
Ro Rockland: 2sc26 ca cos ctelsed ete sucess ees Gast eteean tke ees 50 | VITIs-1 18 | 18 28 
Tf Tidal Tats... Soc wc ee Seat ee ease nate losesend ian Seseouren ce ees saeee: 50 ) VITIw-1 18 | 18 28 
WeC Winema silt loam, 3 to 12 percent slopes__--...-_----_---------------------- 51 | Itle-1 12 7 25 
WeD Winema silt loam, 12 to 20 percent slopes_-..-_-_------------~--------------- 51 | IVe-1 13 vs 25 
WeF Winema silt loam, 20 to 40 percent slopes. --.--..----.---------------------- 51 | VIe-3 17 8 25 
WmD Winema silt loam, moderately deep, 12 to 20 percent slopes 51 | [Ve-1 13 7 25 
WmF Winema silt loam, moderately deep, 20 to 40 percent slopes 51 | VIe-3 17 8 25 
YaA Yaquina loamy fine sand, 0 to 3 percent slopes_......-..----.---------------- 51 | TiIw-3 131 6 24 
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Original text from each individual map sheet read: 


This is one of a set of maps prepared by the Soil Conservation Service, 


U.S. Department of Agriculture, for a soil survey report of this area. 
For information regarding the complete soil survey report, write the 
Soil Conservation Service, U.S. Department of Agriculture, 
Washington 25, D.C.This map was compiled from aerial photographs 
flown in 1953, 1954, and 1955. Range, township, and section corners 
shown on this map are indefinite. 
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SOIL LEGEND 


The first capital letter is the initial one of the soil name. A second capital 


letter, A, B, C, D, E, F, or G, shows the slope. Symbols without a slope letter 


are those of nearly level soils, such as Brenner silt loam, or of land types, 
such as Rock land, that have a considerable range of slope. 


SYMBOL 


Ad 

AsC 
AsD 
AsF 
AsG 
AtF 
AtG 


Bp 
Br 


NAME 


Active dune land 

Astoria silt loam, 3 to 12 percent slopes 

Astoria silt loam, 12 to 20 percent slopes 

Astoria silt loam, 20 to 40 percent slopes 

Astoria silt loam, 40 to 60 percent slopes 

Astoria silt loam, moderately deep, 20 to 40 percent slopes 
Astoria silt loam, moderately deep, 40 to 60 percent slopes 


Brallier peat 
Brenner silt loam 


Chitwood silt loam, 0 to 7 percent slopes 
Chitwood silt loam, 7 to 12 percent slopes 
Coquille and Brenner silt loams 


Gardiner fine sandy loam, O to 3 percent slopes 

Gardiner fine sandy loam, overwashed, 3 to 7 percent slopes 
Gauldy loam, 0 to 7 percent slopes 

Gauldy loam, shallow, O to 7 percent slopes 

Ginger silt loam, 0 to 7 percent slopes 


Hebo silty clay loam, O to 3 percent slopes 

Hembre silt loam, 3 to 12 percent slopes 

Hembre silt loam, 12 to 20 percent slopes 

Hembre silt loam, 20 to 40 percent slopes 

Hembre silt loam, 40 to 60 percent slopes 

Hembre silt loam, moderately deep, 20 to 40 percent slopes 
Hembre silt loam, moderately deep, 40 to 60 percent slopes 


Knappa silt loam, 0 to 7 percent slopes 
Knappa silt loam, 7 to 12 percent slopes 
Knappa silt loam, moderately deep, 0 to 12 percent slopes 


Made land 
Meda gravelly loam, 3 to 12 percent slopes 
Meda gravelly loam, 12 to 20 percent slopes 


Nehalem silt loam, O to 3 percent slopes 

Nehalem silt loam, overwashed, 3 to 7 percent slopes 
Neskowin silty clay loam, 12 to 20 percent slopes 
Neskowin silty clay loam, 20 to 40 percent slopes 
Neskowin silty clay loam, 40 to 60 percent slopes 
Nestucca silt loam 

Netarts fine sandy loam, 7 to 30 percent slopes 


Quillayute silt loam, O to 7 percent slopes 
Quillayute silt loam, moderately deep, O to 12 percent slopes 


Riverwash 
Rock land 


Tidal flats 


Winema silt loam, 3 to 12 percent slopes 

Winema silt loam, 12 to 20 percent slopes 

Winema silt loam, 20 to 40 percent slopes 

Winema silt loam, moderately deep, 12 to 20 percent slopes 
Winema silt loam, moderately deep, 20 to 40 percent slopes 


Yaquina loamy fine sand, 0 to 3 percent slopes 


TILLAMOOK AREA, OREGON 


WORKS AND STRUCTURES 


Highways and roads 


Dual 
Good motor 
Poor motor 
Trail 

Highway markers 


National Interstate oo... 


Railroads 
Single track 
Multiple track 
Abandoned 

Bridges and crossings 
Road 
Trail, foot 
Railroad 
Ferries 
Ford 
Grade 


R. R. over 


Tunnel 


Buildings 


Station 
Mines and Quarri@S 0.0.2... 
Mine dump 
Pits, gravel OF Other u.scesesecsee 
Power lines 
Pipe lines 
Cemeteries 
Dams 


Levees 


Oil wells 


Sawmill 


CONVENTIONAL SIGNS 
BOUNDARIES 


National or state 2.2.0.0. 
County 

Township, U. S. 

Section line, corner 
Reservation ... 


Land grant 


DRAINAGE 
Streams 
Perennial 


Intermittent, unclass. 


Canals and ditches 

Lakes and ponds 
Perennial 
Intermittent 

Wells 

Springs 

Marsh 


Wet spot 


RELIEF 


Escarpments 


vv WY YYY YY yy 


Bedrock 
ATTITTTIETTT Py, yyy 
Other ae 


Prominent peaks 


Depressions 


Crossable with tillage 
IMPLAMOMMS: iressorssssrssnccinsssaessccicn 


Not crossable with tillage 
implements 


Contains water most of 
the time 


OREGON AGRICULTURAL EXPERIMENT STATION 


SOIL SURVEY DATA 


Soil boundary 


and symbol 


Rock outcrops 

Chert fragments 

Clay spot 

Sand spot 

Gumbo or scabby spot 


Made land 
Severely eroded spot oo... 


Blowout, wind erosion oo... 


Gullies 


Soil map constructed 1963 by Cartographic Division, 

Soil Conservation Service, USDA, from 1953, ‘54, and 55 
aerial photographs. Controlled mosaic based on Oregon 
plane coordinate system, north zone, Lambert conformal 
conic projection. 1927 North American datum. 
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